
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



1 



THE NEW to: I' 
PUBLIC LICRA' Y 



1 



.ASTOR, LENOX AND 
TILDEN yoUi\*DATIONS 







!^an&nJ|n(i{Fj- , 



: /.//^/ /' 



// 



THE 



YEAR-BOOK OF FACTS 



'&fe-iart: 




THE MOST IMPORTANT DISCOVERIJif ANp lAIPROVEMENTS 

IN MECHANICS ANjJ'gflfe FSfeFTO" J^jIgt^ATUBAL PHILOSOPHY; 

XLEOTBIOTTT; CHEMISTRY * "^OOLOGY AND BOTANY; GEOLOGY 

AND UINEBALOGY; METEOBOLOGY AND ASTRONOMY. 



By JOHN TIMBS, F.S.A. 

▲CTHOK OF " cvaioaiTiu OF scixxcb/' etc. 

** The iteun-englnc in its manifold applications, the crime-decrcxsing gas-lamp, 
the lightning conductor, the electric telegraph, the law of storms and rules for 
fhe Buiriner's guidance in them, the power of rendering sui^cal operations painless, 
flu BiMMmret for prcscrring public health, and for preventinir or mitigating epi- 
tanlcs^— such arc among the more important practical results of pure sdentiflc 
raeueh, with which mankind have been blessed and StatCit enriched."— ilfMren 0/ 
Jr^wr Omh, President of the Britith Auodation, at Letdt, 1858. 
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SIB BENJAMIN COLLINS BRODIE, Bakt., D.C.L. 

PRESIDENT OF THE BOTAL BOOIETT. 

{With a Portrait*) 

This distinguished Surgeon has lately been elected to the Plresi- 
dential Chair of the Uoyal Society, the highest honour which in tliis 
country can be bestowed upon a scivaiU by his compeers. That such 
•distinction has been nobly earned by Sir Benjamin Brodie, will be 
Acknowledged by every one who glances at the published results of his 
long professional life, in his valuable contributions to Surgery and 
the collateral sciences. 

Sir Benjamin Collins Brodie is the grandson of a younger branch 
of the ancient Scottish family of Brodie, and is the third son of the 
iate Rev. Peter Bellinger Brodie, M^., Rector of Winterslow, near 
Salisbury, Wilts, by Sarah, daughter of Benjamin Collins, Esq., of 
Milford, also near Salisbury. *' His father's sister was married to 
Dr. Denman, father of the late Chief Justice Lord Denman, and an 
elder sister of his mother was married to the late Sir C^eorge Staun- 
ton, Bart., author 'of the Narrative of 'Lord Macartney's Embassy 
to China.' The elder brother of Sir Benjamin was the late Mr. 
Brodie, well known as holding the highest i^nk in his profession 
sua a Conveyancer ;" and his second brother sat in Parliament for 
Salisbury. 

Sir Benjamin was bom at Winterslow, in 1783 ; was educated at 
home by his father ; and upon his removal to the metropolis, com- 
menced his studies for his future profession by attending the Lectures 
on Anatomy at Mr. Wilson's Hunterian School in Great Windmill- 
street. He next became a pupil of Mr. (afterwards Sir Everard) 
Home, at St. George's Hospital ; and he was subsequently asso- 
ciated with Sir Everard in his dissections in Comparative Anatomy. 
For seven years (1805 to 1812), Mr. Brodie taught Anatomy at the 
Hunterian School, first as Demonstrator in the dissecting-room, and 
subsequently as Lecturer in the theatre ; on retiring from which 
duties he was suceeeded by Sir Charles Bell. 

In 1808y Mr. Brodie was appointed Assistant-Surgeon to St. 
George's Hospital. He was afterwards elected Surgeon, which office 
he Med until the year 1840. His Lectures on Siugery were well 
attended; and subsequent to 1830 he delivered 01ini(»d Lectures to 
the Students gratuitously. 

In 1819y he was appointed Profossor of Anatomy to the Royal 
CoU^e of Surgeons, which office he resigned in 1823. In 1837, he 
d^vei«d the Annual Oration at the College, upon thA bictkdaK^ ^ 

• "Engraved by penuisrioo, from the PhoiograpHic PorbraAlbt qf 1m\im C«Up 
A'tOM^ byMeBsn. UanH and Polyblank: and a W ot1i\!AQAXa.VcL^SKA t^dfines&% 
pages ^Ibom Mr, W«Ifi»d's neatly-wrlttealiffla^^ Vii\.\iA WE&ft'vt^si^ 
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John Hunter, whose character and genius Mr. Brodie illustrated 
■with great felicity. 

Nearly half a century since (in 1810), he was elected a Fellow of 
the Eoyal Society ; and in the following year he received the Copley 
Medal, for various papers printed in the Philosophical Transactions, 
Thus, in 1809 he contributed an ** Account of the Dissection of a 
Human Foetus, in which the Circulation of the Blood was canried on 
without a Heart ;" " On some Physiological Besearches respecting 
the Influence of the Brain on the Action of the Heart, and on the 
Greneration of Animal Heat, " 1811 ; "Experiments and Observations 
on the different modes in which Death is produced by certain Vege- 
table Poisons," 1811, on which he made further communications in 
the two following years. These papers were republished in a sepa- 
rate form, with notes, in 1851. In 1814 appearc^d his " Experiments 
and Observations on the Influence of the Nerves of the Eighth pair 
on the Secretions of the Stomach." 

Sir Benjamin Brodie appears to have taken considerable interest 
in the internal affairs of the Eoyal Society, for in the second volume 
of Mr. Weld's Hiitory, we find the following letter concerning Sir 
Joseph Banks's ideas as to the admission into the Society : 

" 14, Savile-row, April 7, 1848. 
"MtotabSib, 

"The view which Sir Joseph Banks took of the construction of the Boyal 
Society was, that it shall consist of two classes :— the working men of science, and 
those who, from their position in society, or fortune, it might be desirable to retain 
as patrons of science. Sir Everard Home wished to propose Br. Yaughan (who 
was then in very large practice as a metropolitan physician,) as a Fellow of the 
Society, but Sir Joseph would not agree to it. He said he would not allow a gen- 
tleman to be qualified for admission into the Society merely because he was a 
fashionable physician. After some years, Dr. Yaughan inherited a fortune, and 
became Sir Henry Halford. Sir Joseph then said that he might now be admitted 
as belonging to tjbe other class. Sir Henry was accordingly Sected. 

" Sir Everard Home at another time asked Sir Joseph's consent to his proposing 
Dr. Warren as a Fellow : but Sir Joseph gave the same answer. Dr. AVarren was 
afterwards elected a Fellow with Sir Joseph's concurrence, as being a member of 
the Animal Chemistry Society. *' I am, &c., 

" B. C. Beodie." 

Sir Benjamin has for several years possessed the first surgical 
practice in the metropolis ; and this success, more than a quarter of 
a century since, brought him the highest patronage. In 1828, he 
was appointed Surgeon in Ordinary to King George the Fourth ; 
and he took part in the post-mortem examination and embalming of 
the Eoyal remains. In 1832, on the death of Sir Everard Home, 
Serjeant-Surgeon to King William the Fourth, the ofiSce was con- 
ferred upon Mr. Brodie, who, in 1834, received the honour of a 
Baronetcy. Sir Benjamin is now Surgeon to the Queen, and Sur- 
geon to the Prince Consort. 

In 1856, Sir Benjamin Brodie received from the University of 

Oxford the honorary degree of D.C.L. He is a corresponding 

member of the Institute of France, and a foreign member of other 

Jemrned Societiea and Academies in Europe and America. 

' AmoD^r Sir Benjamin Brodie* b published works ai^\tt% ^^«t^ vdl 



8I£ BEITJAXIK COLUKS BBODIB, P.B.S. 5 

Patholoffieal and Surgical ObtervoHons on the Diteasea of the Jointa 
has reached a fifth edition, and his Lectures on DiaeciMs of the Uri- 
nari/ Organs, a fourth eidition: these originally appeai*ed in the 
Medical Gazette, to which Sir Benjamin Brcxlie largely contributed. 
His Psyekological Inquiries, illustrating the mutual relations of the 
physical organization and the mental faculties, has reached the third 
•edition. 

In November last. Sir Benjamin Brodie was honoured with an 
additional testimonial to his skill and high character, by his election 
ss President of the New Medical Council, under the Act to regulate 
the Qualifications of Practitioners in Medicine and Surgery, passed in 
the last Session of Parliament. Immediately following the above 
election, the following merited tribute to the professional and per- 
sonal merits of Sir Benjamin Brodie appeared in the Lancet for 
November 27 : — 

'* If any man may legitimately look with pride and satisfkction upon a career of 
brilliaiit and nndimmed success, unspotted by a moral blot, and darkened by no 
dtadow, but daily more rich in honour, and pre-eminent in usefulness, that man, 
amongst us, is Sir Benjamin Brodie. Gifted with singular acuteness, with an in- 
•vindble love of labour, with clear-sighted vision of the truth, and with peculiar 
firmness and morality of mind, he has long filled the public eye with the image of 
a man who shows how high are the qualities which a great surgeon can possess. 
In him we have been respected, and by him we would be represented. The honour 
of election to the office of President of the Medical Council, which on Tuesday 
night bcdGsl Sir Bemamin Brodie, is the highest which the profession possesses in 
its gift. On Monday next, Sir Be^jamin^ Brodie will be elected President of the 
Boyal Society. It is a rare fortune which crowds distinctions so singular within 
the space of a few days. It is, nerhi^, as unusual that they should be bestowed 
with common consent, and amidst general plaudits. The verdict of the world of 
science confirms the voice of the profession, and it is a matter of sincere eongrabi« 
lation— one which is of vast importance to the profession— that our representative 
is a man whom the wisest and the most powerful intellects in the country have 
elsewhere elected to a place of authority and weight." 

On November 30, Lord Wrottesley having formally resigned the 
Presidential Chair of the Eoyal Society, Sir Benjamin Brodie was 
elected President as his Lordship's successor.* In the list of Presi- 
dents are the names of three distinguished Physicians — Sir Hans 
Sloane, Sir John Pringle, and Dr. Wollaston ; but the present is 
the first instance of the Chair being filled by a Member of the Collie 
of Surgeons ; and the distinction could not have been conferred upon 
a savant with bigher qualifications than Sir Benjamin Brodie pos- 
sesses, — to promote the main object of the Society — " investigation 
into the laws of Nature." 

Sir Benjamin married, in 1815, Anne, daughter of Mr. Seijeant 
Sellon, by whom he has a family. The eldest son, Mr. Benjamin 
■Collins Brodie, K.A., is Aldrich Chemistry Professor in the Uni- 
versity of Oxford. Abstracts of several of his contributions to 
chemical science will be found in the Year- Book of Facts, 

• See pp. 100—103 of the present volume. 
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STEAM KAYiaAHON.^THS GBEAT BAflTSRlT. 

At the late Meeting of the British Afnoeiation^^'Mr. W. Fair» 
bairn, President of the Section of Mechanical Science, thus obznc* 
terized the recent progress of Steam Navigation : 

''In this department of practical science, although much has been 
done, yet much remains to be accomplished in giving to the iron 
ship uniformity of strength and security of construction. In vessela 
of such complex form, bounded by such a variety of curved surfaces, 
we are yet much at sea as to the precise points of application of tiie 
material in order to attain the maximum of strength combined with 
lightness and economy in the distribution of the material. These 
are data yet to be ascertained, and it will require long and laborious 
experimental researches before the facts are deariy known and esta- 
blished. Much has, however, been accomplished in the abssnoe at 
these difta, and I may safely refer to that noble structure tiie 
Leviathem, which, with all her misfortanes, is, nevertheless, a most 
magnificent specimen of naval architecture. The oelluUu* systen^ sd- 
judiciouaiy introduced by Mr. Brunei, is her great source of 
strength, and I am persuauled that she will stand ^ test (whidi I 
have recommended in other cases) of being suspended upon the two< 
' eoctreme points of stem and stem with all her maohineiy on board ; 
or, tiiese conditions being reversed, I believe ate may be poised upon a 
point in the middle, like a scale-beam, without fracture or iiigmy 
to the material of which she is composed. Her cellular construction 
and double sheathing round the hull, and the same formation on th» 
upper deck, give to the vessd enormous power of resistance, and 
her division and subdivision by bulkheads ensure a laige margin of 
security in whatever circumstances she may be placed. In fact, 
she may be considered as a large hollow girder requiring a load dT 
nearfy 10,000 tons suspended from the centre to breisJc her. I men-^ 
tion this to show that her want of success is not due to any, fiuilt in 
the ship herself, but to the magnitude of the speculation as a oom« 
merdal transaction, and her unmanageable character in regard to 
the shipment of cargo, and similar mfficulties which she. ma^ be 

* Hdd at Leeds, in September last» under the very able PrecddenOT of ProfiBseor 
Owen. Thk is geserally considered to have been the Titf»t\n!il!;\kBxs^ x^^ 
ABBodation aiDee its estobiisliment. Of the proeee^nsft, ix»»a w^wMtSs *Oca 
<meniDjr Addreeaea of the Praudent of the Oenetal l&e^txns, uA q& >2&&'STS«ift80^ 
of the BectUuu, sewenl gaotAtums are given in the toVto^vbig va«ea. 
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called upon to encounter. I hope, however, that the necessaty 
funds will be forthcoming to complete her equip ment, and that we 
shall yet see her dashing^ aside the surge of the Atlantic at a speed of 
18 to 20 knots an hour. " 

We have only to add, that the Launch of the great ship was com- 
pleted on January 31, (the day of the publication of the Year- Book 
qf FactSf 1858, with the Portrait of her Builder, Mr. Scott Russell,) 
this being about three months from the date of the first attempt at 
launching. The operation is calculated to have cost about 60,0002. 
or 70,0002. The name has been reversed to the Great Eastern. 

The Company originally formed for building the vessel has been 
dissolved ; and a new Company has been organized to complete her 
equipment, which has been already the subject of many artistic anti- 
cipations. 

CHEBBOUBG. 

The Napoleon Docks were opened with great pomp and circum- 
stance^ on August 5, by the Emperor of the French, — Queen Vic- 
toria and the Prince Consort being present on the occasion, which 
was much commented on by the public journals. By a singular 
coincidence, upon the same day. Telegraphic communication by the 
Atlantic Cable was completed — in the ideal contrast^ the peaceful 
triumph dimming the vain glory of war. 

The works at Cherbounr are of a gigantic description, and have been carried on 
dorii^^ seventy years. The principal worlds, so nur as the nuirine engineers are 
concerned, were completed hy 1864, at a cost of nearly three millions Stirling. Mr. 
G. B. Bnmcll says, in general terms, the Cherbourg breakwater nm be described 
as presenting a mass of rubble stone, having a slope, from the bed of the sea to the 
level, of nearly 22 feet below high-water line of spring tides, towards the roods in 
the ratio of one base to one in height (1 to 1). The top of the mass then has a - 
much more gentle inclination ; for in the width of 19^ feet its inner summit 
attains the level of 15| feet below high-water line, and there it stops against a wall, 
almost vertical, rising 7 feet above the same high-wat«r line or ^tum. There is a 
level platform at this height of 20^ feet wide on the eastern arm, and 21 feet wide 
on the western arm ; and beyond it there is a solid masonryparapet (about 6 feet 
high, and rather more than 8 feet wide) towards the sea. The outer line of this 
parapet is, in &ct, in the continuation of the sea face of the wall, and the latter has 
been built of coarse and dressed masonry, laid with the greatest care, and composed 
of the very best materials, upon a general bed of hydraulic concrete 6 feet thick, 
laid over uie loose rubble hearting. The bottom of the concrete is about 29 feet 
bdow datum. Beyond the edge of the masonry which protects the foot of the 
vertical .wall, the top of the rubble hearting of the breakwater has assumed a slope 
of 1 in 10 towards the open sea under the influence of storms. This slope con- 
tinnes until the top line has descended to 47 feet below datum, and thence it con- 
tinues to the bottom at the rate of 1\ to 1. 

The small materials used in the hearting of the breakwater are naturally exposed 
to be displaced by storms. Of late, however, a very effectual mode of protecting 
the sea slope has been adopted, consisting of huge artificial blocks, cubing not less 
than 26 yards, placed^ upon those portions of the breakwater which are most ex- 
posed to the effects of the sea. These blocks are composed of rubble masonry and 
of Portland cement mortar, the cement being English, of the manufactory of White 
and Sons, Westminster. 

Returning, however, to the consideration of the general plan of these offensive 

snd defensive works, we find that there is at the apex of the angle formed by the 

meetiDgr of the two branches of the breakwater, a large cenVraV foTt,\iaM\\vg Ck t«tal 

j^&relopment of about 509 i^ measured on the inner ^ne o? tYi^ ^tw^V^^^^ 

Jonns a very Oat semi-ellipse. Behind this battery there ia to\se Tw^e^ «a ^iJa-ji^t^ 
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central tower, measnriiig 225 fieet on the mi^or, and 123 feet on the minor axis. A 
casemated fort, of aboat 190 feet front, is to be formed on the western or longer 
hnuicb, and two large dreolar forts are placed at the extremities of the breakwater : 
that of the eastern end being 100 feet in diameter, and that of the western end 
about 133 feet in diameter. 

The military port of Cherbourg consists of an outer harbour, 776^ feet long by 
662} feet wide, with a vnnimum depth of water of 68i feet. The channel at the 
entrance is 206 feet wide at the narrowest point, and is usually 530 feet wide. 
The cost of this outer harbour was estimated at nearly 680,0002. Beyond it, and 
communicating with it by means of a lock of about 130 U^ long and 58 feet 7 
inches wide, is a Coating basin 957 feet long by 712 feet 9 inches wide. There are 
on the opposite side of the outer harbour to this floating basin, four fine covered 
building slips for 120-gan ships, and a graving dock close by a caisson, besides 
some uncovered slips for building smaller classes of ships. The building slips for 
vessels of the line are 383 feet long by 78 feet 8 inches wide. The graving dock is 
246 feet long by about 78 feet wide, with a depth of water over the siU of about 27 
feet 6 inches. 

The inner floating harbour has been inaugurated. It is parallel to the first 
floating basin, and will communicate both with the outer harbour and the basin. 
It is about 2788 feet long by about 1312 feet wide, and is entirely excavated out of the 
solid rock — a member of the transition series, extremely hard and tough. All 
round this marvellous sheet of water is a series of graving docks and bnildmg slips 
of remarkable beauty, so far as we may judge of them by their present sta^ at 
least; and immediately beyond the quays are the various magazines, storehouses, 
sail-lofts, shops, &c., which, when complete, will render Cherbourg one of the 
most complete arsenals in Europe. When the works still unfinished shall have 
been executed, Cherbourg will constitute one of the most formidable military and 
naval posts in the world. ««— «_ 

THE ORDNANCE SURVEY. 

The National Survey of the United Kingdom is based upon a 
system of triangulation, extending over the whole country. The 
dlistanoes between the trigonometrical sections are derived from the 
measured base line on Salisbury Plain, and on the north shore of 
Lough Foyle, in the north of Ireland. This most important branch 
of tl^ work has been executed with the greatest accuracy, the diffe- 
rence between the measured lengths of the bases of verification and 
their computed lengths not exceeding 24 inches in 7 miles. The average 
length of the sides of the triangles in the principal triangulation is 
about 60 miles, but many of the sides exceed 1 00 miles in length. 
The primary triangulation is next broken up into smaller triangles, 
the sides of which are from 5 to 10 miles in length, and this secon- 
daiy triangulation is again broken up into triangles the sides of 
which are about one mile long, to form the tertiary or minor triangu- 
lation. The men employed to make the detailed survey then actually 
measure the length of each side of the minor triangles on the ground, 
noting in their "field-books" every fence, stream, or other object 
they may cross ; they then measure cross lines from one side of the 
triangle to the other, and, by taking offsets from the measured lines 
to every object on the face of the country, they obtain in their field- 
books the data for plotting accurate plans upon any scale which may 
be required. The length of every measured side of a triangle is 
therefore checked by the computed trigonometrical distance, and the 
accuracy of the lines within each triangle is checked \>'j \Xift ^cAJCvss^, 
and thus no errors can escape detection. "By t\)A% xxve^^Xvo^ ^ec^^a^. 
accuracy is ohtsdued, not only in evevy part of t\ie delaXV o^ A^Ji^i^^vxr^^l » 
iai eyeiy object is exactly in its correct relative ^^osWXwa \.^ «^«n 
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other object, however distant. The levels engraved on the plans are 
all given in relation to one datum level, that for Great Britain being^ 
the level of mean tide at Liverpool. 

The scales which have been adopted for the plans are as follows : — 
Town maps, 60 inches to a mile, or 1-5 00th of the actual linear 
measure ; parishes, 25*334 inches to a mile^ or l-2500th of the actual 
measurement ; counties, 6 inches to a mile ; and the general map of 
the kingdom, 1 inch to a mile. The parish plans are engraved upon 
zinc ; and the plans of towns, counties, and the general map of the 
kingdom, are engraved upon copper. Zincography is now generally 
adopted, instead of lithography, on aocoimt of the facility of handling^ 
zmc plates rather than lithographic stones, which are necessarily 
heavy, and are constantly liable to be broken. Copies of the plans 
are sometimes also produced by a new patent process, called the 
''Anastatic pi-ocess," by which any drawing or print, however old, 
but which has originally been made with a greasy ink, may be trans^^ 
ferred to a zinc plate, and copies of it obtained by printing from the 
zinc. The reduction of the scale of the 1-inch plans from those of 
a larger size is done by means of photography. The collodion pro- 
cess is employed for the purpose of taking the negative copy. The 
lens of the camera used is a single achromatic meniscus, 3^ inches in 
diameter, with a principal focal length of 24 inches. The plan to 
be reduced is attached to a board, which can be adjusted by a screw 
to any height that may be required, and turns upon a centre pivot. 
The camera is placed opposite to it on a table which mns upon 
wheels upon a small tramway laid down on the floor of the photo- 
graphio room, and the requised scale of the reduction is obtained by 
tracing on the ground glass of the camera a rectangle corresponding 
on the reduced scale to the rectangle of the plan to be reduced. The 
curvature of the image and the indistinctness of outline from sphe- 
rical aberration are both remedied by reducing the diaphragm in 
front of the lens to a small aperture. From the negative thus 
obtained on glass, as many positive copies on paper as are required 
are then taken in the usual way. The introduction of this method 
has greatly lessened the cost of reducing the plans, and also saves an 
immense quantity of time and labour. The 6-inch map is engraved 
in sheets 3 feet by 2 feet, the sheets of each county being made to 
fit together by the marginal lines, so as to form, if required, a single 

5 Ian. A ccmsiderable saving in the cost of engraving the Ordnance 
laps is effected by using steel ptmches to cut ' the woods, figures, 
rocks, &c., on the copper plates ; the work is thus done much more 
quickly than by hanc^ and boys are employed at it in the place 
of skilled engravers. A portion of the writing also on the 
copper plates is engraved by machine (Beoker^s patent), and the 
parks and sands are ruled by machine with a steel dotting wheel, the 
pressiue of the wheel and the interval between the dots being regu- 
lated according to the tint required to be produced. The ink used 
in ibe copper-plate piinting consists of Frankfort black with a mix- 
tare ofPruaeian blae, ground with burnt oil in a mV\leox«\jra!c\jei^^V 
^o Ordnance Map omce, at Southampton, for tVie inxurpoea. Mtejt 
prmtioff, the impresBioTia are firat dried between miuVwaida, wi^ «k 
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tlwn placed between glase boards and presMd in an hydranlio pren^ 
after which they are ready for issue. — 2Hmes, Aug. 21, 1858. 



SOCIETY OP ABTS. 

Mb. O. Wentwobth Dilke, chairman of the Oonnoil, delivered 
on November 17th the opening Address. We give the more 
important paragraphs : — '' In the Address read last year» three 
subjects were prominently noticed as requiring the attention 
of the Council — Artistic Copyright, Parcels Post, and Kesource» 
of India. Considerable progress has been made with reference to 
the amendment of the law of Artistio Copyright. The Committee, 
oomposed as it was of men eminent as painters, sculptors, engravers, 
and patrons of art, lawyers, and others well acquainted with the 
subject, having for their chairman Sir Charles Eastlake, the Presi- 
dent of the Eoyal Academy, at the end of the last session made their 
lieport to the Council, embodying the principles on which any amend- 
ment of the law should be based, and they accompanied that Beport 
with a draft of a Bill for carrying their views into effect. This 
Beport, however, was not made until it was too late to biing the 
matter fully before the Legislature. Nevertheless, Lord Lyndhurst^ 
who kindly imdertook the charge of the Society's petition to the 
House of Lords, on presenting it as well as petitions from other 
bodies and individuals, moved for and obtained a Committee of 
Inquiry on the subject. Owing, however, to the session of Parlia- 
ment Uien drawing near its close, this Committee did not enter on 
the inquiry ; but it is hoped that, on the opening of Parliament next 
year, the Committee will be re- appointed, and that the session will 
not close without some well-considered amendment of the law. The 
Council have already appointed a small Committee, on which Sir 
Charles Eaatlake has consented to serve, for the purpose of taking 
anch measures as may be thought right for best promoting in the 
Legislature those views which the large and influential Committee 
of the Society, last year, set forth in their Report." ♦ ♦ * ♦ ♦ 
Another subject, however, of great importance, occupied much of 
the attention of the Council — viz., the propriety of holding a second 
Great Exhibition in 1861. 

The adjudicators appointed by the Society to report on the merits 
of the twenty-two Essays sent in in competition for the prize of two 
hundred guineas offered by Mr. Henry Johnson, have made their 
award, and the prize has been paid, with Mr. Johnson's consent, to 
Mr. Edward Capps, of Cheshunt- terrace, Bermondsey. 

The medals were then presented as follows : — 

To Mr. J. A. Clsrkc, fbr his essay " On the Application of Steam-power to th& 
CoHivation of the Soil." 

To Mr. A. O. Findlay, for his paper *'0n the Progress of the English Light- 
bouse System." 

To Mr. W. L. Soott, for "A Self-registering Maximum T\i«nxiOTaft\Kt I'ait ^gKWS. 
d^tbsatScfl." 

i?^'^- ^•2^5^^^''*"'i'«P«'""OnNewZealaiidanaVta'Rvi%o\s»i^^r ^ ^ 

lb Mr. F. B,DeIa Tr^honiuda, for his paper ** On tti© 1?»^ mA ^Cvi^fisox ^"C 
renen Amemtwre.'* 
To Mr, 7. Underwood, for his paper « On the History and CViotd^sXti o^^^^'^^"^ 
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Printiiigr, and Ck>pying Inks, and a new plan of taking Manifold Copies of Wdtteik 
and Printed Documents/' Ac. 

To Dr. J. P. Watson, for his paper "On the Composition and Relative Value of 
the Pood Grains of IndLa." 

To Mr. \V. Williams, for his "Machine for Cutting and Dressing Stones for 
Building Purposes." 

To Mr. J. W. Wilson, for his "Combination of the Tubular Gouge and Disc- 
paring Tool for Wood-shaping Machinery." 

To Professor J. Wilsou, for his paper "On Canada: its Productions and 
Resources." 



INSTITUTION OP CIVIL ENGINEERS. 

The Annual General Meeting was held on the 14th of December. 
Mr. Joseph Locke, M.P., President, in the chair. 

The Report of the Council for the past session, which was read, 
commenced by regi-etting that there had not been a general resump- 
tion of works of public utility and of private enterprise in the United 
Kingdom ; a large proportion of the professional engagements being 
still in foreign countries, or in the British colonies. In India the 
suspended works upon the different railways had been resumed, and 
it was fiitir to conclude would now be pushed forward with vigour. 
On the continent but little progress had been made, except in the 
construction of branch lines. 

The various Spanish railways in operation, or in progress of con- 
struction, were then noticed ; and it was stated that in Austria, the 
Lombardo-Yenetian Company, under the able direction of M. Paulin 
Talabot, had united the majority of the principal lines, with a view 
to the ultimate formation of one comprehensive system, which would 
be one of the most considerable in Europe, as it would consist of 
nearly 1900 miles of railway, connecting Austria, Hungary, and 
Anthem Germany with Trieste and Italy, and extending in an un- 
broken line from Vienna to Milan, and from the Bavarian frontier 
to Florence. 

At home, an important feature in the railway extensions in the 
vicinity of the metropolis was the Victoria station, Grosvenor-basin, 
Pimlico, under Mr. Fowler. This, site was said to be peculiarly 
fitted for a railway, as, from the previous formation of the roads 
and bridges, the levels of the rails could be so arranged as to avoid 
interference, by inclined approaches, with the adjoining streets or 
properties, whilst affording extensive frontage upon wide streets, at 
present not encumbered with traffic. The works, including a bridge 
across the Thames, consisting of four arched spans of wrought iron 
of 175 feet each were then in progress. 

Special attention was directed to a very interesting series of photo- 
graphs of some important structui*es in the city of Washington, U.S. 
America, now in progress, or recently completed, under the direction 
of Captain Montgomery Meigs, U.S. Engineers, by whom the views 
were presented to the Institution. 

The Council awarded, in July last, the following premiums for 
papers read at the Meetings during the past Session : — 

- ;C* ^ ^^ord Medal to J. Atkinson Longridge, aiid a CoxmcVVYtexoMsa c&'BwjV* 
^ <-' Ji. Brooks, for tbeir paper "On Submerging TelegtapVuc C^\Aea." 
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2. A Telford Medal to O. Bobertson, for " An Iiivestigation into the Theory ancT 
Practice of Hydraulic Mortar." 

3. A Telford Medal to J. Henderson, for his paper " On the Methods generally 
employed in Cornwall, in Dressing Tin and Copper Ores." 

4. A Telford Medal to B. Jacomb Hood, for his paper " On the Arrangement 
and Constmction of Railwinr Stations. 

6. A Telford Medal to Miuor-General G. B. Tremenheere, for his paper " On 
PabHc Works in the Bengal Presidency." 

6. A Telford Medal to Alfred GUes, for his paper "On the Constraction of the 
Southampton Docks." 

7. A Watt Medal, and the Manby Premium in Books, to Lindsay Molesworth, 
for his paper " On the Conversion of Wood by Macliinery." 

8. A Watt Medal to T. Spencer Sawyer, for his paper **0n the Principal 
Self-acting and other Tools employed in the Manufacture of Enjirines, Steam- 
boilers," &c. 

9. A Council Premium of Books to F. C. Webb, for his paper "On the Practical 
Operations connected with Paying-out and Kepairing Submarine Telegraph 
Cables." 

10. Ditto to H. Conybcare, for his paper, "Description of Works recently 
exeouted for the Water Supply of Bombay, in the East Indies." 

11. Ditto to S. Alfred Varley, for his paper *' On the Qualifications requisite in a 
Submarine Cable, for most efficiently transmitting Messages between distant 
Stations." 

13. Ditto to R. Carden Despard, for his paper, " Description of Improvements 
on the Second Division of the River Lee." 

18. Ditto to Alexander Wright, for his paper " On Lighting Mines by Gas." 

14. Ditto to J. Brunlees, for his " Description of the Iron Viaducts erected 
across the Estuaries of the Leven and Kent, in Morecambo Bay." 

It may be mentioned that two of these awards, the Watt Medal and 
the Manby Premium, were then presented for the first time. The 
former originated with the Council, who were desirous of possessing 
some distinctive means of rewarding excellence in communications 
upon mechanical subjects. The medal has been executed by Mr. J. 
S. Wyon. On the obverse is a beautifully- executed medallion like- 
ness of James Watt, and on the reverse a representation of the 
steam-engine as constructed by him. The Manby Premium is due 
to the liberality of Mr. C. Manby, who has filled the office of secre- 
tary for the last nineteen years, and with so much satisfaction to the 
members that a few months back they presented him with a clock 
and candelabra, and a cheque for 2002. In acknowledging this hand- 
some testimony of his services, Mr. Manby requested that the 
Council would receive debenture stock of the value of 2002. bearing 
52. per cent, interest, to be expended in an annual premium. In 
accepting this ofPer it was resolved that the premium in question 
slioiud l^ar the title of the ** Manby Premium.*' 

THE DEPAKTMENT OP SCIENCE AND ABT. 

The Fifth Beport of the " Science and Art" Department has been 
published in a blue-book of 160 pages. The duties of the Depart- 
ment consist of a general superintendence over several distinct insti- 
tutions for the promotion of science, the aiding of schools, and the 
direction of a training school for art masters, and a museum and 
library at South Kensington. The usual notice is taken of each of 
the metropolitan institutions. The Museum oi "PtWi\A!C8\ ^<i^^^ 
WM visited last jrear by 17,197 persona. Tha*. waeWV \\\«^K^^x\^syDL, 
^'tbe Government School of Mines," in Jerm^u-aXire©^ w^^^^ "^ 
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be in a flourishing and progr^sive state. Last year there were 11 
matriculated and ''perpetual" students, and 66 occasionaL The 
<}ourse of study includes physics, metallurgy, chemistry, natural hia- 
^17) g^^^SJi ^^^ applied mechanics. The lectures to operatives in 
natural history (Professor Huxley), geology (Professor Bamsay), and 
applied mechanics (Professor WUILb), have been the same as in 1854 ; 
they are eagerly sought after. The students attending the chemical 
laboratory under Dr. Hoffinan have increased to 116. Two young 
gentlemen who passed through the curriculum at Jermyn- street with 
credit have been appointed ''exploring geologists" in surveys imder- 
taken by the Grovernment. One of them, Mr. Bauermann^proeeeds 
to the Rocky Mountains of America ; the other, a Mr. Thornton, 
■accompanies Dr. Livingstone to South Africa. 

The South Kensington Museum now comprises nine separate col- 
lections (organized by Mr. Cole), including a circulating art library, 
and the famous Sheepshanks galloiy of pictures. 

THE ROYAL OBSERVATORY. 

The Annual Visitation of the Royal Observatory was held on June 
•5, on which occasion the Astronomer Royal submitted a Report of 
the Proceedings of the Observatory during the past year to the 
Board of Visitors. In the Observatory buildings, the new south-east 
•dome has been constructed. 

The object-glass for the new equatorial has been furnished by 
Messrs. Merz and Son, of Munich. The Astronomer Royal has 
made various trials of it in a temporary tube carried by a temporary 
moimting, and is well satisfied with it. He cannot yet say that he 
has certainly divided the small star of y AndromedcBf but for such 
A test a combination of favourable circumstances is required. From 
what he has seen, he has no doubt of its proving a first-rate object- 
glass. The north support of the polar axis, and the adjustable parts 
of the south support, are mounted in their places. The other parts of 
the instrument, by Messrs. Eansomes and Simms, were very nearly 
ready. The hour-circle clamps and slow motions, the declination 
axis, the declination circle, the dedination-cirde clamps and slow 
motions, and the clockwork, were in different stages of advance. The 
engineers expressed themselves satisfied and almost surprised at the 
stiffness given by the bracing in the temporary erections of the polar 
frame. Thus it is evident t^t the new equatorial will be one of our 
finest national astronomical instruments. The ma^^nificent transit 
circle was stated to be in good working order. 

A new chronometer oven has been prepared, which is expected 
to prove of considerable benefit to the service of the Royal Navy. 
Every chronometer which is sent to the Observatory is now rated &r 
«ome weeks in a temperature of about 80% and sometimes higher.* 

The galvinio apparotos, (says the Beport,) so fiur as it is included within the 
Observatory, is in good order. Qy tome parts of tlie apparatas the system of 



*fi' connexion with tbia improvament, we may be aUovred St^ m«iitbHL that a 
^*»iledaocouBt at the wode bj which ChronomeUaca axe wteflL a\. tt» IBto^^i ^Sawac 
JS^^^^ be /bund in the C^rioHHe9qf8(denee,{}aAA\^yfo\X^^ 



MECHAXICAL AND USEFUL AUTS. 15 

fympathatic olocks is kept in motion; by other {Arts the time-lwll is dropped, &i^d 
hoorly currents are transmitted to the South-Eastern Bailway and to the Loth- 
burr Station of the £lectric Tdeffraph Company, from which commauications are 
maoe at one hoar to the time-ball at Deal, and to other tirae-tmlls in the Strand, 
CkamhiU, and Liverpool. By other parts currents are sent for maintaining the 
action of a clock at tho South-Eastern Railway Station, by which communications 
are automatically altered; by other parts, the Observatory possesses the power of 
civinff touch sii^uils flrom the eye end of the transit circle to any of the wires of 
ue Eaectric Telc^n^ph Company, or of the British and Submarine Company. 
The oommunications, however, external to the Observatory, have been in a bad 
tUte. The four wires to London Bridge wore ii^jured, as is believed, by a thunder- 
storm duriuK the autumn of 1857. 

In spite of the injury to the liOudon galvanic wires, the currentR transmitted at 
mean noon every dav have had sulticicnt power to effect the ri*guIation of four 
clocks in the General Post Office, and also to exhibit the sisals given by these 
clocks. The appearance at Greenwich is very curious. Near to 23h. 26m., 
23h.28m., 23h. 32m., and23h. 36m., four sigpnals are exhibited which are known to 
oome from four certain clocks, and which, by comparison with tlie Greenwich 
dock, show the errors of those four clocks. These observations are recorded. 
Each of the four clocks is corrected, and they regulate a group of dependent 
docks,— BO that more than thirty clocks are kept very nearly to accurate time. 
This is believed to be the best instance of mechanical regulation that exists. 

IRON BBIDGSS FOB RAILWAYS IN INDIA. 

It 18 gratifying to be able to state that notwithstanding the check 
which the formation of railways in India received in the late distracted 
state of that country, — the construction for the lines has in England 
almost \minterruptedly progressed during the past year. As an 
example, we may refer to the Keeal and Hottohur Bridges, which 
have been constructed for the East Indian Ilailway, by Messrs. 
Ciochrane and Co., of the Woodside Iron- works, near Dudley, from 
the designs and under the directions of Messrs. Kendel, Engineers 
to the .^st Indian Railway Company. These bridges are composed 
of 1170 tons of wrought iron, and 150 tons of catit iron ; and con- 
sist of nine spans, or openings, each span of 150 feet. They are 
formed of lattice-girders, the upper portion or top table being con- 
structed in the form of a box having all the joints planed ; whUe the 
lower portion is formed of flat bars, connected by turned pins ; and 
the intermediate space is filled by flat bars, and channel iron placed 
diagonally, the former being us^ where they will be in tension, and 
the latter where ikey are subject to compression. Each span consists 
of two such girders, connected at the top by cross girders, and 
diagonal bracing bars, so as to give lateral stiffness to the structure. 
The roadway is carried by cross girders, secured to the lower portion, 
or tie; and upon these girders, the rails are placed. These are 
"Barlow's rails, " 98 to the yard : they are connected by saddle-pieces, 
and secured to the cross girders by rivets or bolts. Each span rests 
<m cast-iron bearing plates — the one end being fixed, and the other 
provided with friction rollers, to allow for contraction and expansion 
under various temperatures. 

In the construction of these bridges, the chief merit appears to 
be that all the difficult pieces or parts are duplicates of one another ; 
the object of the engineer in the arrangemeiit beiTi^ \a %&q;^\^ ^Cga 
greatest mmplioitv, and thereby the greatest iaAiiit^ iot ciesiNiMiTi 'va. 
India, where skiUed labour is not readily oV>Umed •, Mi^ \*i ^«^ 
bow perfectly this has been accomplished by ihe coii\iWi^.OT^> -w^xaa*! 
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mention that a span was -erected at their works in less than one 
week. 

The bridges are constructed for a single line of rails ; but the pieri 
on which they rest are for a double line. On each side of the bridges^ 
provision is made for foot passengers, which footpaths are so con- 
structed, that one can be removed whenever it is determined to lay 
down another line of rails, and then fixed to the additional girders. 
At each end of the piers will be erected "pier- frames,** of Eastern 
architectural design. 

Not the least noteworthy fact connected with these bridges is 
that every piece in each of Uiese vast structures had to be marked in 
such a manner as would enable their being put together without 
difiSculty, and by the most ordinary workmen, on the site of their 
final resting-place. The entire work of these vast bridges has been 
completed in less than twelve months for shipment to India. 

Another remarkable work of this class is the Wrought-ii-on Bridges, 
adopted by Lieut. -Colonel Kennedy, Engineer of the Bombay, Ba- 
roda, and Central India Railway. Here, rapidity of construction is 
of great importance, and the bridging of rivers a work of great 
difi&colty. The crossing of the Jumna, for instance, which, it is 
tmderstood, is to be bridged over on heavy piles of masonry, must 
be a labour of many years ; whereas, the adoption of the wrought- 
iron principle (Warren's patent), would prevent this delay ; and 
with cast-iron screw piles, the piers might be settled within tl^^ 
working months of the year. -"^ 

Colonel Kennedy has adopted Warren's wrought-iron bridges anlj: 
viaducts on the above line of railway ; and among the great works 
is the long bridge for crossing the river Nerbudda, to be nearly 
three-quarters of a mile in length, which consists of 61 piers, and 60 
spans each 60 feet clear. The bridge is on the equilateral triangle 
principle, each side being 7 feet 6 in. from centre to centre of pillar ; 
eight of such lengths making the 60 feet span, the supporting piers 
being hollow cylinders. The great advantage of this girder bridge 
is that it requires very few hands to erect it abroad. The work has 
been executed by Messrs. Westwoodand Co., at their works, Lon- 
don Yard, Isle of Dogs. The ii-on work was publicly tested with 
the following results : 

The first load weig^hed It^ tons, and the deflection was 3-16 of an inch ; the 
second makuig 31 tous ^r laoed a deflection of 5-16 of an inch; the third giving 
a totid of 46 tons, 7-16 of aj* inch ; the fourth, making 62, half an inch bore. The 
flfih waggon bronght up the load to 77i tous, and the deflection was half an inch; 
and the entire load of 124 tons produced a deflection of 5-8ths of an inch. Od 
removing the load, the girders may be said to have resumed their original level 
and no permanent set was observable. The load being run oft, a bolt was r& 
moved, and showed no symptom of strain. The experiment was in every respeci 
satisftictory, and highly creditable to the firm. The work appeared to be capitally 
turned ont; and we understand the contract was accepted on terms very favour 
able to the Company. 

The iron was then shipped at the Victoria Docks ; and it wai 
cotifidently expected that the Nerbudda Bridge, of which the abov< 
/brmof M pturt, would be completed -wit^m bvz. mou>^\!A isoxcL ^w-^ 
shipment* 
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BTRINaTH OF BEAMS. 

Ihfobtant progress has of late been made, in the adoption 
lij practical men of correct principles as to the action of the par- 
tuiles of a Beam in resisting firacture ; the knowledge of which 
uinciples had been formerly confined to a few mathematicians. 
Xh^ relate chiefly to the action of the ikearing force, and its 
combination with that of the beriding force, which latter was 
at one time the only circumstance considered. One of theee 
results is, that the neutral axis of a beam, as it is called, is not, 
as it used to be described, a place of no strain whatsoever on the par- 
tides ; but it is truly a place where, although the strain in a hori- 
zontal direction due to the bending force is nothing, the strain due 
to the shearing force is a maximum, and consists in a tension in one 
diagonal direction and a compression in another, each making an 
angle of 45 degrees with the horizon. Mr. Stephenson, lately, 
wMle referring to this fact, proposed a very ingenious method of 
Terifying it experimentally. On the side of an unloaded beam, a 
series of small circles is to be drawn. When the beam is loaded, 
each of those circles will become an ellipse, whose dimensions are to 
be measured. It will be found that near the upper side of the beam 
each ellipse has its longer axis vertical, and its shorter axis hori* 
zontal ; that, near the lower side, each ellipse has its shorter axis 
vertical, and its longer axis horizontal ; that at the neutral axis, each 
^lipse has its longer and shorter axes sloping at angles of 45 
agrees, and that elUpses in intermediate positions have intermediate 
gures and obliquities. — Prof. Rankiyie; Proc, Instit. EngvMtTiof 
icoUand, 

BEAMS AND OIBDEB BBIDGES. 

A FAFEB has been read to the Institution of Civil Engineers, on 
** Beams and Girder Bridges," by Mr. William Anderson, being in 
continuation of former communications on the same subject. Having 
shown the manner in which the strains in the sevei'al parts of uni- 
formly-loaded beams were determined, Mr. Anderson concluded the 
theoretical part of his subject by considering the effect of passing 
loads. The analytical investigations were illustrated by numerous 
coloured diagrams, and many of the propositions were proved by 
means of an accurately- constructed model of a lattice beam, the pro- 
perty of Trinity College, Dublin, and lent li the occasion by the 
thigineering Professor. The several bars composing it being re- 
placeable at will by spring balances, the theoretical deductions re- 
eeived the most direct proof of experiment. 

THE UNIT OF HEAT. 

Pbofessob Bankine, at the late meeting of the Institution 
of Engineers of Scotland, observed : ''I am happy to rec^nise 
evidence that the true principles of the Mechanical Action of Heaty 
founded on the idea that heat is not a substance, but a form of 
energy, aie making their way amongst practicsl men[i, viA vc^\ay(^ 
xaeiuHy applied by tliem. As a meana of facii^i^sAnii^ ^^[isdid \it«y^GEn»^ 

B 
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by putting the expression of those priBciples into a shape more 
&miliar to practical aigineers than their present form^ it was recently 
suggested, by Mr. Stephenflon, that^ instead of the Unit of Heat com- 
modiy employed in scientific treatises — yIz,, so much heat as one 
pound of water requires in order to raise its temperature by one 
degree — quantities of heat should be expressed in terms of a unit 
which practical men oftener have occasion to think of — yiz,, so much 
heat as one pound of water at 212"* of Fahrenheit requires, in order 
to convert it into steam at the same temperature ; or what is com- 
monly called ' the latent heat of one poimd of steam at 212'' of 
Fahrenheit ;* beings in fact, the unit of heat now commonly em- 
ployed in comparing the effects of different kinds of fuel and different 
forms of furnace. This suggestion of Mr. Stephenson appears to be 
well worthy of consideration and discussion. The following is a 
comparison of different units of quantity of heat, British and French, 
reduced to their equivalents in unite of mechanical energy, as a 
common standard of comparison, based on the experimente of Joule : 

BB1II8E UiriTB. 

Eqtiiyalent energy in 
foot-ponnds. 
One degree of Fahrenheit's scale in a ponnd of water . 772 
One' degree of the Centigrade scale in a pound of water 1390 
latent neat of one ponna of atmospheric steam . . 746760 

7BSVCH UNITS. 

Equivalent energy in 
kilogrammtoes. 
One degree of the Centigrade scale in a kilogramme of 

water 4237 

Latent heat of one kilogramme of atmospheric steam . 22730 
One kilogramm^e = 7*23314 foot-pomids. 
One foot-pound b 0*138263 kilogramm^tres." 



HAND HEUOSTAT. 

Bt this simple instrument, the invention of Mr. J. Galton, whioh 
is comparatively inexpensive, as portable as a ship's compass, and 
which is moveable, a light can be flashed ten miles in such a manner 
as would attract the observation of the most careless person. It can 
be used from any spot where the sun's rays reached, as from between 
the trees of a forest, from a deer hill-side, or from the mast-head of 
a ship. It does not require a ''sky-line." It has another pecu- 
liarity, in being enabled to flash its messages in perfect secrecy, 
except to those who happen to be stationed in the narrow 
path along which they were sent. Many occasions arise, especii^y 
in war time, where this invention would be of use. If ihm 
signaller is ignorant of the whereabout of his correspondent, he 
must sweep the horizon with his flash until it has been seen, and a 
response elicited. The instrument maybe seen at the United Service 
Institution, WhitohalL .^....,^ 

SXW LI7TINa MAOHIinB. 

Tbm /S^Untific Jmerican states : David L. Miller has invented a 
'o^obme embncmg t&e three priuciploB of the "w^dgib, Asvcx^ vg^j^ 
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screw, with which a workman at the Norris Locomotiye Works, 
Philade^hia, weighing 156 pounds, lifts ¥dth facility the enormous 
weight of 37» 832 pounds — more than eighteen tons — merely by the 
apfdication of his strength through his hands to the lever. 

OOLLAFSB OF TUBES, GLOBIS, AND OTLINDEBS. 

The Keport upon this inquiry has been presented to the British 
Association by Mr.Fairbaim. At the previous meeting, a fleport was 
read upon the collapse of wrought-iron cylindrical tubes by uniform 
external force. Those experiments upon a ductile and fibrous mate- 
rial led to some novel and important results, and suggested the pro* 
priety of similarly testing the resisting powers of a perfectly homo- 
geneous, crystalline, and rigid materi^d, in order that our knowledge 
of the laws that govern the resistance of vessels to collapse might be 
confirmed and extended. Glass was selected, not only because of its 
fulfilling better almost than any other material the conditions sought 
for, and from the ease with which it could be manufactured into 
the forms required, but also because it was hoped that the results 
would be of practical value in those cases in the arts and in expe- 
rimental science, in which it is so extensively employed. The 
experiments were conducted in a similar manner to those upon iron. 
Some cylinders and globes, blown out of good flint-glass, were pro- 
cured direct from the maker. The open ends were hermetically sealed 
by means of the blow-pipe ; and the globes, &c., were placed in a 
strong wrought-iron vessel capable of sustaining a pressure of 2000 lb. 
to the square inch. Water was pumped in by means of a force-pump ; 
the pressure was recorded by a Schaffer's gauge ; and the point of 
rupture was indicated by an explosion within the vessel, and by a 
sudden decrease of pressure. 

The first experiments were upon glass globes, intended to be per- 
fectly spherical, but in most instances somewhat flattened upon the 
side opposite to that from which they were blown. Notwithstanding 
this ellipticity, some of tJie globes bore enormously high pressures, 
especially when the extreme tenuity of the glass was considered, 
amounting, as it did, from only ^^ to y^ of an inch in thickness. Mr. 
Fairbaim referred fco and explained a tabl^ showing the diameter, 
thickness, and resisting powers of seven globes, three intended to 
be 5 in. diameter, one 5i in., and three 8 in., but varying as before 
mentioned. The bursting pressure of the first four was 292 lb., 
410 lb., 470 lb., and 476 lb. to the square inch — equivalent in the 
last case to 20 tons upon a 5i in. globe, -^ in. thick, before it was 
finactured. The 8 in. globes burst respectively at 35 lb., 42 lb., and 
60 lb. to an inch ; but they were unfortimately all elliptical to a 
serious extent, the diameters of that which burst at 42 lb. being 
respectively 8*20 in. and 7*30 in. The next experiments were upon 
gla>ss oylinders blown with hemispherical ends. In the experiments 
upon iron, a remarkable law had been deduced — that the strength of 
cylindrical vessels exposed to a uniform external ^x^%%'vxx^^ ^vc\i^ 
inversely as th« length. Thus, with vesBels prec^BfeVy b^Vov^x m eserj 
respect, one twice t&e length of another bore 011V7 \kS^ >»)[i!& Y^oais^x^S 

B 2 



20 TEAK-BOOK OP FACTS. 

one three times the length bore only a thu^^ and so on. It was now- 
found that a similar law applied in the case of homogeneous glass 
cylinders. A cylinder 4*06 in. diameter, 13} in. long, and -045 in. 
thick, collapsed under a pressure of 180 lb. to the square inch ; 
while another, 4*05 in diameter, 7 in. long, and '046 in. thick, 
yielded only under a pressure of 380 lb. to the inch. Various other 
examples were exhibited in a table. 

'* HUMAN " STEAM-ENGINE. 

' Db. Abnott has compared, with scientific minuteness, the struc- 
ture of the human body to that of a steam-engine j but M. Lamy, 
of Paris, has carried the parallel still further, by constructing what 
he calls "the Organic Engine," from its being an imitation of the 
human organization. He describes it as consisting of a heart divided 
into two distinct parts, each comprising two compartments or cells, 
— one to contain the arterial or acting steam ; the other the venous 
steam, or the steam which has already exerted its working power. 
The heart is represented by two cylinders, the motion of the piston 
exactly simulating the motions of sistole and diastole. There are two 
lungs, the confonnation of which resembles as nearly as possible that 
of the lungs of animals, presenting under a given volume a very 
large surface. Here are to be seen veins, arteries, glands, and a 
stomach, the functions of which are of the same nature as those of 
the stomachs of animals. The steam represents the blood ; and as 
the blood consists of a liquid which drifts various substances, so the 
steam acts, as it were, as a vehicle of the heart which constitutes 
the force, or the life (so to speak), of the engine. The leakage cor- 
responds to the secretions, and the radiation of the engine may be 
compared to cutaneous perspiration. The inventor proposes to sub- 
stitute his engine for the engines in common use on our railways, 
which he compares "to a man who has a vein constantly open, out 
of which the blood incessantly runs, and who requires a constant and 
large supply of food and drink in order to recover the blood lost. " 

STEAM HAMMEBS. 

Mb. John M*Dow all, Walkinshaw Foundry, Johnstone, has 
invented an arrangement of the parts of Steam Hammers, and 
the system or mode of actuating the hammer. The stationary parts 
of the machine consist of a rectangular cast-iron base, which suppoi*ts 
a column or pillar. To the upper part of this column is bolted a 
plummer-block, which carries a segmentally-ended lever, or a beam 
somewhat similar to the beam of the early pumping-engines, and in 
like manner vibrating upon a central axis. The beam projects over 
the &ont part of the base, and in a vertical line below it is a grooved 
plate, which forms the guide for the hammer- block to work in. The 
guide-plate is fixed to a frame, which projects from the front part 
of the fixed column or standard. The hammer-block is attached by 
a broad strap, or by a chain or suitable flexible connexion, to an eye 
At the Outer end of the overhead lever ; and is raised by admitting 
tbe Btetaa to the cylinder upon the upper side oi t\i^ '^\&\iotv, ^\^^Siik 
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thereby forced downwards, and canies with it the belt or chain, 
which is attached to the segmentally-ended lever connected to the 
hammer- block. The hammer descends by its own gravity, the force 
of the blow being regulated by the velocity with which the steam is 
allowed to escape from the cylinder ; the emission of the steam being 
under the control of the attendant who has charge of the wheel, or 
other arrangement, by means of which the exhaust- valve is regulated. 
The eduction port is made of sufficient area to allow of the steam 
escaping suddenly from the cylinder when the whole force of the 
hammer- block is required. — Glcugow MercarUUe Advertiser, 



COMBINED STEAM. 

A PAPEB has been read to the British Association, " On Combined 
Steam," by the Hon. J. Wethered (America). He had been long 
convinced that Steam, as now used, was a very impure vapour, in- 
asmuch as it contained a considerable quantity of water in the shape 
of small globules mechanically mixed with it in the process of ebul- 
lition, and taken with it to the cylinder of the engine. This water 
acquired its temperature, nearly up to the degree of vaporization, at 
a considerable cost of fuel, and with a great disadvantage, inasmuch 
as, from its lower temperature, it was constantly robbing the steam 
of its power by condensation, from the moment it passed from the 
suiface water of the boiler until it left the cylinder, more particularly 
when the steam was under expansion in a vessel of a lower tempera- 
ture than that of the steam — the result of which was, that the same 
pressure was never maintained in the cylinder as was shown in the 
boiler, and in many cases the annoyances of what was known as 
"priming" was experienced. His efforts had been chiefly directed 
to overcome this great and acknowledged enemy to the full power of 
steam. After trying superheated steam without success, he con- 
ceived the idea oi combining ordinary steam — which by itself was 
too much saturated with water — with surcharged steam — which was 
of itself too dry — and he discovered in practice not only that the 
objections to both were removed, but that in " combined steam" a 
new power was produced, a distinct and new elementary compound, 
an effective and economical combination of fire and water, applicable 
to all purposes for which steam was employed, howsoever generated 
and howsoever applied. In addition to the usual steam- pipe which 
conveys the steam chamber of the boiler to the engine, he added 
another pipe, which conveyed part of the steam from the boiler 
through pipes which were convoluted or otherwise, and placed in 
any convenient form in the up- take or chimney of the boiler, and 
joined to the ordinary steam- pipe at or near its entrance into the 
cylinder. In its passage through these pipes this steam was more 
or less heated to a temperature of some 500** or 600" Fahr, by the 
waste heat passing up the chimney. This heat, thus arrested, was 
conveyed to and utilized in the cylinder of the engine by its action, 
upon the saturated steam direct from the boiler, t\iQ coic&m^^XAiassL 
he'wjjT worked in the cylinder at temperaturea var^Va^ \ie\i^e«a- ^^^'* 
znd 400'' Instead of at the less temperatureB a\. yi\x\©\x SX. '^^ "^^"^ 
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employed. The paper then went on to show the experiments whicb 
hftd been made in tiie United States ; and the resulto of these expe- 
riments, which were favourable, were stated in full detail. 

THE AMEBICAN CIGAB STEAM- SHIP. 

The designers of the American Cigar Steam- Ship have described 
this strange vessel in the lUvstroBted London, News, but have over- 
looked a most important fact — ^viz., that the propelling wheel used 
by them will drive the ship sideways as well as ahead, and thus 
give her an oblique motion like that of a crab. The reason of this 
is obvious. Each blade of an ordinary screw propeller exerts what 
may be considered as two forces, one tending to advance the ship, 
and the other to move her stem laterally ; but, as the whole screw 
is submerged, the transverse forces of the two blades neutralize each 
other, and the propeller is therefore effective in advancing the ship 
only. In the Cigar vessel, however, the propeller is but half-sub- 
merged, and the lateral force which each blade exerts as it passes 
under the vessel is wholly unbalanced, and free to produce its full 
effect in moving her sideways. It may be supposed by some that 
the employment of two wheels, side by side, and moving in opposite 
directions, would remove the difficiilty. But it would not. They 
would have the effect of turning the vessel round about a point 
situated between the two wheels. The only efficacious method of 
propelling the vessel forward, and forward only, by such means, is 
that of employing three wheels, the middle wheel having a propel- 
ling surface equal to that of the other two, and turning in a direc- 
tion opposite to them. The transverse forces of three wheels thus- 
arranged would neutralize each other, and the vessel would be pro- 
pelled ahead as the designers vainly expect her to be with the single 
wheel.— if edlanm' Magazine^ No. 1843. 

STEAM SLEDOE. 

At Irkoutsk, in JKussia, a Steam Sledge has been invented. It 
consists of a looomotive and a carriage, the ice serving in place of 
rails. The inventor expected shortly to have the model completed, 
and to put two trains into regular service — one on the Amour road^ 
and another on that of Moscow. 



NEW AMEBICAN STEAM-ENGINE. 

This is the invention of Mr. Blanchard, of New York, who, on 

board-the John, Gowam, steamer, has made an experimental trip up 

the Hudson BiVer. The steamer was propelled by a st^m-engine and 

boiler of this gentleman's invention. The water for the trip was 

contained in a tank, and the quantity consumed ascertained by 

measuration. The coal was weighed. The pressure was indicated 

by a steam gauge. In this manner the inventor made no statement, 

but simply uiowed what he did. The boat is 150 feet long, 24 feet 

JbatuB, 250 tone measurement, diameter of paddlewheels 22 feet,, 

Jeagtb of buckets six feet, draught four and a-\iaH iee^t. It \% i^tq- 

pelled by tm t^rdinary boam engine, eight feet BtioVe, ^^ 'mc\ift^ ^-a*. 
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meter, and by a hi^-prassare horizontal engine, two feet stroke, 84 
iaohes diameter. The beam engine works at from 30 lb. to 35 lb., 
«nd is condensing. The high-pressure engine works at from 80 lb. 
to 100 lb. The steam esci^ing from it, at a pressure of 80 lb. to 
351b., works the condensing engine. The boiler is tubular; the 
flame moves to the end of the boiler, and, returning near the furnace 
through small tubes below the sur&ce of the water, hence it passes 
through two cylinder flues placed above the water into the steam. 
Affan* leaving the boiler the flame is conducted around the tubes of 
several heaters in succession, and is finally let out perfectly cool, 
through a smoke-pipe six inches in diameter. The fireplace is closed 
ail^tight• The air is'foroed in by a pump. The g^te is higher in 
the centre, and goes slanting to the sides, like the roof of a house. 
At the top of the fireplace is a cylindrical opening, with double door 
or valve ; the upper valve is opened, 50 lb. of coal are put in, and the 
-rslve is closed. The lower valve is then opened, and the coal fiJls 
upon the grate. The slanting shape of the grate is sufficient to 
make the coal thus falling dispose itself in a bed of even thickness. 
Over the smoke-box is the chunney ; this is used only to light the 
fire, and to keep it burning while the boat is at rest ; as soon as the 
vesisel is under way, the chimney is dosed by air-tight valves and 
used no more. 

The new machine works as follows : — ^The steam from the boiler, 
at 90 lb. pressure, is made to pass through heater No. 1, where it is 
pofectiy dried and expanded. Hence it works the high-pvessure 
cylinder, is expanded by cutting oS, and eacKpeB at a pressure of 
30 lb. through heater Na 2 to the low-pressure engine and the con- 
denser. The feed- water is heated to the boiling point In heater No. 
3 before entering the boiler. The air supplied to the fire is heated 
in heater No. 4. All the guests ascertained that 900 lb. of coal were 
(xmsumed in getting up steam ; that afterwards 1100 lb. of coal took 
the boat from New York to Haverstraw, a distance of forty miles. 
I>uring the trip 857 cubic feet of water, equal to 22,311 lb., was 
transformed into steam. The steam passed into the cylinder at 30 lb. 
pressure, and a temperature of 330° Fahrenheit. The running time 
was three hours and six minutes. This engine consumes from 400 
to 450 lb. of coal per hour. One of the same power on the common 

S would require more than 1000 lb. Such a result is startling at 
but is easily explained. Each pound of coal requires for burn- 
ing one pound and one-third of oxygen. Air is composed of four 
parts of nitrogen for one part of oxygen ; and as only one-half of the 
oxygen of the air combines with coal burned in a ftunace, it results 
that for ev^y^ pound of coal burned at a grate nearly 12 lb. of hot 
gases escape through the chimney. These gases have to be at least 
of ^e temperature of GOO"* to produce a proper draught ; sometimes 
they escape red-hot. Mr. Blanchard, by means of his heaters, re- 
oovers this enormous quantity of heat to ndse more steam, and he 
produces the draught with a small fr^kction of tioA "^^^ ^w& ^»:^^> 
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STEAM-£NOINE BOILERS AND SMOKE PBSVEITFION. 

Ak ingenious mechanic, named Thomas, of Ghaoewater, has 
invented the following valuable contrivances : — 1. A Self-r^a- 
lating and Self- supplying Boiler for Steam-engines, by which ex- 
plosion is rendered next to impossible from inattentive feeding by 
the engineman in charge. By a clever but simple contrivance, the 
condensed steam is returned to the boiler in a hot state, thus causing 
a considerable saving in fuel. The model works admirably. Should 
actual experience on a large scale be attended by equally &vourable 
results, a vast amoimt of difficulty will be overcome, especially where 
water of a corrosive or sedimentsuy nature only is to be procured. 
2. A Smoke-condensing Apparatus : this we Bad an opportunity of 
witnessing at work. A fire was made in a closed stove, with coal 
smudge, to create as much smoke as possible. This passed through 
a horizontal chimney, to the annoyance of all |}resent : half a 
minute after the contrivance was applied, not a particle of smoke 
could be discerned. The smoke was perfectly annihilated, and con- 
verted into matter, from which the inventor states he can manufac- 
ture gas of a very superior description, or can utilize as a manure of 
extraordinaiy value. He states that by the sdd of four 24-in. cylinder 
engines he can fr^e all London from smoke« and render the product 
of immense value. Two such engines would suffice for such towns 
as Birmingham or Leeds. The contrivance improves draught and 
circulation ; the model certainly performs all this. Though we con- 
fess we are sceptical of the inventor's widely-extended views on the 
subject, still we believe it to be practicable, and to manufacturing 
towns and large cities an inestimable boon. They have both been 
patented. — Mmvng Journal, 

EXPANSION ENGINES FOR STEAM-SEQPS. 

There has been read to the British Association '' A De- 
scription of Double Cylinder Expansion Engines for Steam- Ships," 
by Mr. J. Elder. These engines were constructed with the view 
of getting the greatest amount of power from, a given quantity of 
steam at a given pressure. With such engines a steam- ship could 
steam the greatest distance possible with a given quantity of coals ; 
a g^ven distance could be peribrmed in the shortest time, on account 
of the small weight of coals necessary to be carried ; a larger 
amount of cargo and passenger accommodation was thus obtained ; 
a less expensive ship was thus necessary, and the number of firemen 
and stokers would be also reduced. The cylinder capacity was so 
great as to admit of the steam being expanded to within 21 lb. of the 
pressure in the condenser at the end of the stroke, while the engines 
were working fiill power. In order to reduce the violent shook of 
high-pressure steam on such a large piston, a cylinder with a piston 
one- third the size was placed close to it. This small cylinder re- 
ceived the steam direct from the boiler during one-third of its 
iitroke, and was then cut off. This steam was consequently reduced 
to one- third of its onginaX pressure at the end of its stroke, and it 
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then entered the second cylinder, where it was expanded three times 
more. Thus 86 lb. of steam was expanded to 4 lb. — viz., from 36 lb. 
to 12 lb. in the first cylinder, and finom 12 lb. to 4 lb. in the second ; 
bat as the second piston was three times the size of the first, the 
load would be the same on both pistons, and the piston-rods, cross- 
heads, and connexion-rods might be duplicates of each other. The 
steam and eduction slide valves were wrought with eccentrics, the 
steam valve was a gird iron with large lap, the eduction valve which 
served for both cylinders haviog no lap at all. The eductions re- 
mained open during the entire stroke of the piston, thereby giving a 
firee egress for the steam, and ample escape for water, should it form. 
The cylinders were steam jacketed, and then covered with felt. 
There was a small engine pmnp for forcing the distilled fresh water 
from, the jackets, or into ilae freshwater tanks, if necessary. The 
boilers were tdbular, with three large super-heating uptakes, two 
feet in diameter, and fifteen feet in height, leading up through an 
oval steam-chest to the funnel. The feed-pipe of the boiler had 
twelve spiral convolutions inside the funnel to heat the feed-water ; 
this might be shut off when desirable. 

As to the economy, several gentlemen could certify that the engine 
had been thoroughly tested and found successful. During the run 
from Glasgow to Liverpool the consumption was 2 '98 lb. per indi- 
cated horse-power per hour of a large steamer called the Valparaiso ; 
while a smsdler steamer called the Bride of Erin, having Uie same 
kind of flue, boilers and machinery, consumed, during 5^ hours, 
4*27 lb. per horse-power per hour. In both cases the surfiice blows 
were open, and other circumstances duly considered. Mr. Elder 
added, that the ships he had furnished, on comiDg home to be re- 
fittedy would return with 30 feet space gained amidships for pas- 
sengers and cargo, in consequence of the saving of room by reducing 
the necessity of boiler and coal space, and that the vessels were ex- 
pected to consume 500 tons less on the voyage, and the ship would 
have 20 per cent, more accommodation, which of itself was 
valuable. 

BBWABDS* PATENT BOILEE FOE HEATING AND CIBCULATING 
WATEE. 

Messrs. A. and G. Seward, of Lancaster, have patented this im- 
proved Boiler, formed by combining two similar upright castings 
with sets of horizontal pipes, as follows : — The upright castings are 
framed hollow^ and with a number of sockets, into which are 
cemented the ends of a corresponding number of horizontal pipes, 
the length of which determines the capacity of the boiler. Of these 
pipes there are two side-sets, in each of which the pipes are arraDged 
one above another, and three transverse sets, in each of which they 
aie arranged side by side. The castings are also furnished with 
suitable inflow and outflow pipes. The fire is placed upon the lower 
let of transverse pipes, and the flame and hot gaaea ^icl \\» '^^%<&\)«- 
iween Hie lower and the middle set, — the BpaceE \>e\>^«^iv'OiiCk ^^y^^*!^ 
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of the middle set being olosed up, — ^return to the front between the 
middle and upper set, and again pass to the back above the upper 
set, finally passing off by the chimney. The ends of the several 
sets of pipes open into the hollow castings, and the water, as it is 
heated, is compelled to circulate through the pipes and castings, and 
away through the outflow pipe or pipes. — Mechanics* Magazine, No. 
1809. 

BTEAH-BOILEB EXPLOSIONS. 

Mb. J. HoFEiNSON has communicated to the Britisl^ssociation, 
a paper ''On the Cause of Steam- Boiler Explosions, and Means of 
Prevention." After alluding to the frequency of explosions, and 
sketching the history of Boilers from the time of Savery and New- 
comen down to the present time, when the double flue or the double 
fire-box boiler was the fashion, he condemned this latest and most 
popular invention as unsafe. He next sketched the various causes 
of explosion. These were — over- pressure, with water at its proper 
height, caused by the safety-valve being inoperative, inefficient, or 
miscalculated ; over-weighting of the safety- valve ; deficiency of 
water ; and admittance of cold water when the boiler is oveivheated. 
To prevent explosions he had designed a compound safety-valve^ 
which could not get out of order, which accurately r^^tered the 
true state of affiiirs inside the boiler, and which combined all the 
best principles of the most approved safety-valves now in use. Mr. 
Hopkinson then described fully and technically, the peculiarities of 
his compound valve. 

STEAH-BOILEB MAOBIinBBT, AND BTEAM-ENOINE TOOLS. 

Papers have been read to the Institution of Civil Engineers, " On 
Shearing, Punching, Eiveting, and other similar Machinery em- 
ployed in the Manufacture of Steam Boilers," and ** On the Self- 
acting Tools employed in the Construction of Steam-engines, &&," 
by Mr. T. S. Sawyer. A brief description of the machinery for 
forgiug rivets, &c., was given, and by one example it was shown 
that a ton of well-formed rivets, all exactly similar, could be pro- 
duced in ten hours. The machinery for forging bolts, and other 
similar articles, was then described, together with the various 
arrangements of air-hammers suitable for larger work ; the principal 
feature of whidi consisted in allowing a hammer, or block, to fall by 
its own gravity against the pressure of air in a cylinder, so as to 

S reduce an elastic blow. In the discussion, it was remarked that 
Ir. Biohard Boberts had been one of the earliest introducers of 
■elf-acting tools, such as the planing, slotting, and machines for 
metals. Within the last few years he had also made improvements 
in pxmching and riveting machines. His '' Jacquard," or multir 
farious peHbrating machine, was now employed at the Canada 
Works, Birkenhead, for pundiing the boiler-plates to be used in the 
construction of the Victoria Bridge over the river St. Lawrence, 
Otuuubt. The nmcbine was now punching aeventy-two lioles in each 
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plate of 10 feet in length, and 8 feet 6 inches in width, and 5-16ths 
of an inch in thickness. It could pnnch ninety of these plates per 
day of ten hoars and a-half, under the management of one mechanic, 
three labourers to lift the plates on and ofi^ and one boy to oil the 
punches. The same sized plate, when punched by hand, would 
require four men marking with templates, and eight men at the 
machine itself, and yet it would not do anything like the same 
quantity of work as the Jacquard machine, especially when a large 
number of holes had to be made. 



STEVENS'S REGULATING AIB-DOORS. 

Thb following Official Report has been made to the Corporation of 
the Trinity-house by the chief engineer of the Trinity steamship 
Argus, relative to the ascertained results from the use of the patent 
Begulating Air-doors fitted to her steamboiler furnaces by Mr. John 
Lee Stevens. The Eeport testifies to the success of the patent : — 

"In compliance with the order of the Committee for Lights, I b^ to state, in 
my previous report on Mr. Lee Stevens's patent regelating air-doors fitted to the 
boilers of the Argug, I stated that the invention prevented the emission of flame 
firom the tops of the ftmnels, and thereby materially diminished the heat therein, 
and that the engine-room was better ventilated. I have now to report that, after 
repeated trials and weighing of different sorts of coal for many hours at each 
time, a saving of ftilly 10 per cent, is the result for Welsh coal, and for Hartley 
eoal a saving of ftilly 20 per cent., at the same time keeping good steam and the 
smoke cut off very quick. I would also state that, from the first fitting of the 
patent doors eight months ago to the present time, no ii^nry whatever has been 
done by the acuon of the fires to the apparatus." 



STEAM- CABBIAGES ON OOMMON BOADS. 
Mr. Squier has communicated to the New York Herald a lengthy 
account of the progress of this invention in New York, whence 
we select the most important details. The Steam- carriage, which 
has been propelled through the streets of New York for some time 
past, was invented by Mr. Eichard Dudgeon, a mechanic, of Eng- 
Ikh birth, but who learned his trade in America. He is the in- 
ventor of the portable hydraulic jack, which is well known to 
steamboat men, and also of other minor applications of hydraulic 
power. Mr. Dudgeon's carriage weighs 2700 lb., and may be 
dosoribed as a half or quarter-sized locomotive, with very large 
wheels and no smoke-pipe. It has no peculiarity in the arrangement 
of the steam machinery, which is a simple tubular boiler, with im- 
proved valve gear. The cylinders are fastened to the front of the 
boiler or smoke-box at the usual angle, and have inside connexions 
to the crank. The steam is distributed to the pistons by a modern 
slide valve, and the link motion perfected by Stephenson. The 
steam and smoke are discharged downwards, in front, without a 
chimney, and pass behind a water-tank on the front end of the 
boiler. The cranks are worked on the inside instead of the outside, 
as in other locomotives. The improvemeiit ovex o'OtiW «ci^^ ^^y.- 
mats in increaang the stroke of the piston, aoid d\\x{\xa^m^*^^ «^^»» 
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of the driviog wheels. The stroke is eighteen inches, and the dia- 
meter of the wheels three feet and a half. The carriage wheels are 
very similar to those in ordinary use, only smaller, to diminish the 
jolt. The hind axle, to which the steam power is applied, is an 
ordinary crank axle. The steering is done by the front wheels, and 
with great ease and certainty, there being no difficulty in passing 
through the most crowded streets in New York. The steering is 
accomplished by a stout iron rod, armed with a screw at one end, 
which moves the front axle according to the dh-ection it gets from 
the cranks, and is under the control of the driver, who sits behind 
the boiler. The axles are at either end of the boiler, so that it may 
be kept low and a long wheel base obtained, which makes it run 
very steady over a rough pavement. It is not pretended that this 
carriage will run on a soft road; its great weight (27001b.) would 
render it impossible to make any progress. It is imperative that 
the road should be hard and even ; and should these vehicles ever 
come in use, roads must be made for their accommodation. An 
ordinary tram-road — that is, boards laid lengthways, for the wheels 
to run upon — would, the inventor claims, do very well for all prac- 
tical purposes. The carriage also travels very readily on an inclined 
plane. The inventor claims that it will easily ascend a hill 600 feet 
per mile, and there is reason to believe that it will do so. From the 
speed attained, it is evident that twelve miles per hour could be run 
easily, provided all was in condition, clear, hard road, &c. ; and this, 
of course, leaves a margin for improvements in the construction of 
other steam vehicles. The cost of the machine under notice is 1500 
dollars ; it requires two persons to manage it ; a lad, however, is 
quite as competent as a grown person for this duty. 

STEAM AX^BICULTUBE. 

A PAPER has been read to the Society of Arts, " On the Applica- 
tion of Steam Power to the Cultivation of the Soil," by Mr. J. 
Algernon Clarke. Leaving the application of steam power to what 
might be termed the mill-work of the farm, such as thrashing, cut- 
ting, grinding, &c., Mr. Clarke directed attention to the operations 
in the field, and chiefly to that of breaking up the soil, and the pre- 
paration of the seed-bed, these being the main objects to be accom- 
plished in steam cultivation. He proceeded to review the existing 
implements, observing that there was no doubt that a steam- plough 
was capable of instant and universal adoption ; he referred speciaUy 
to the traction-engine, the proposed system of " guideways" or rails — 
the expense of which would, he thought, prevent their adoption — and 
also to the windlass and rope as a means of transmitting power from 
the engine to the implement. Under ordinary circumstances he 
thought that the adoption of the shifting engine and windlass, 
moveable along the headland, was one of the best steps taken for 
cheapening the operation of steam-ploughing. He concluded by 
hneSy alluding to the recently proposed methods of digging the 
ground by rotatory implements, ana descxibed a "ig\2CB. of \i\% o^jn 
^ovention for carrying th'ia out more effectively. 
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There has also been read to the Society of Arts, a paper " On 
Guideway Agriculture, being a System enabling all the Operations 
of the Farm to be performed by Steam Power," by Mr. P. A. 
Halkett. This system consists in the application of motive power 
to the cultivation of the land, by attaching the implements for cul- 
tivation required for the various operations of ploughing, scarifying, 
sowing, hoeing, reaping, or other operations of culture beneath a 
traveUing carriage, which moves on rails placed in parallel lines 
across the fields to be cultivated, by which the implements are 
always kept from swerving to the right or left of the line of onward 
motion, and the friction of the machinery is considerably reduced. 
The cost of machinery and implements is stated at the same as that 
of horses and horse implements required for the same work ; the 
lajring of rails to amount, according to the wood system, to 10/. per 
acre; and the brick and angle iron system to 201, per acre. 

fowler's steam ploughing apparatus. 
Mr. Jno. Fowler, who recently obtained the Agricultural Society's 
prize for steam ploughing, has completed a patent for the use of two 
steam-engines mounted on separate carriages to haul ploughs and 
other agricultural implements in such a manner that the power of 
the two engines is applied at the same time to give motion to the 
implement. For this purpose, two engines, each furnished with a 
pair of grooved drums, one or both driven by the engine, are placed 
opposite to each other, one on each headland, and an endless rope 
passes from one engine to the other, and takes two or three turns 
round the drums of each engine. The implement is attached to 
the rope, and is hauled by means of it backwards and forwards over 
the land between the two engines, according as they are working to 
wind the rope in one or other direction. The engines traverse along 
the headlands as the work progresses, and the length of the endless 
rope is adjusted according to the distance between the engines by 
winding or taking up a greater or less length of it by means of a 
drum or apparatus carried by the implement. In this manner the 
patentee is enabled to use engines of half the power of those which 
it is necessary to employ when the implement is hauled in both 
directions by means of one engine, or when it is drawn by two en- 
gines on opposite headlands working alternately ; and these engines 
of smaller power are most useful for other fiuin purposes. 

AMERICAN plough. 

Mb. H. M. Platt, of New York, has completed a patent for a 
novel form of Ploughing and Tilling apparatus, the object of which is 
to turn the soil and pulverize it at one operation. The invention 
consists in substituting a revolving screw-shaped share for the ordi- 
nary one. This revolving share is so coupled and geared to a wheeled 
carriage, that as the machine advances, the screw- shaped share enters 
the ground and lifts the furrow slice, which ia C0Ta^\ft\.A'5 ct^«i&-^xii«i 
as the lihare revolves, ao that the soil is t\iOTO\ig\iV^ i^x^n^toa^ ^xA 
/efi £t for the immediate planting of seed. The 'lovea^aoTL ^fi^oA \ft 
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■solve the problem of tsteam cultivation, by getting rid of the hard 
pan at the bottom of the furrow, which was consequent upon the 
action of the share passing over the ground, and formed a chief 
ground of objection to the extension of the use of the ordinary 
plough with steam. — Critic. 

^STEAM TRACTION ENGINES. 

Sib Fbedebiok Abbott has reported to the East India Company 
upon an engine by Boydell, working under a steam pressure of 
120 lb. per inch, and calculated at 87-horse power. Having been 
<!onstructed for agricultural purposes, and in the most economical 
manner, it drives only one wheel (the off wheel). At the Royal 
Ai*8enal it took in tow four guns, two mounted on ordinary, two on 
devil carriages, the whole load being estimated at about 43 tons. 
This load it drew at the rate of about three miles per hour on level 
ground, and at about two and a quarter miles up a steep hill, part 
of which was inclined 1 in 18. Its power of draught was very 
great, but owing to its driving only one wheel it was unmanageable 
with a load, as it could scarcely be turned to the right hand. The 
experiment, as far as regards this individual engine, for general pur- 
poses of draught, was a failure ; but the powers and capabilities 
then exhibited, and on previous trials, induce Colonel Abbott to hope 
that when the machinery shall be perfected to work both wheels 
together, or either wheel singly, an engine thus constructed and 
equipped with a train of carts, of a peculiar though simple form, 
would be able to traverse any count^ where an ordinary bullock- 
cart could travel ; and, being able to move continuously at the rate 
of three and a ha^ to four miles per hour, would perform journeys 
of little less than one hundred miles in twenty-four hours. An 
establishment of such engines and carts would enable Government 
to dispense with half the ordinary military force in India, seeing 
that troops could then be concentrated in one-fifth the time required 
by even * * forced" marches. Such self-acting railways, though immea- 
surably inferior in speed to fixed railways, will be more generally 
useful for military purposes, as they will travel in any direction, 
and will be safe from the designs of enemies. 

The novel expedient of transporting heavy ordnance by means of 
a newly- patented Steam Traction Engine has also been tested at 
Woolwich. This engine is the invention of Mr. Bray, an engineer 
of Folkestone, and differs from that of Messrs. Boydell merely in 
the construction of the hind wheels, which are supplied with a broad 
hoop instead of the endless railway, and which affords sufficient 
bearing on the ground to support the weight of the engine over 
ordinary roads. The wheels are fitted with blades of iron, which 
serve as teeth or olaws, and are of great assistance in travelling over 
hilly roads. The teeth are appUed by a mechanical power termed 
''an eccentric," so as to move in and out and clear themselves of 
anj soil with which they may be encumbered, and which enables the 

^eM to be entirelj d!rawn in or distended to any requisite ^extent. 

Wiea taming, or going round a Ottrve, tlie "wlieel on ^<^ \imst \s^^% 
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idbconnected, while the outer wheel is kept in gear, and the engine 
ithos enabled to turn vdth facility. It waa, in the above experi- 
ment^ charged with a 68-poander gun, weiglidng 112 cwt.« which it 
ttnveyed l£rough the gates of the Royal Ajsenal, down the Plum- 
liead-road, over the steep acclivity of Burrage-hill, returning by the 
descent of Sandy-hill to the Arsenal. The speed of the engine 
arely exceeded two and a half miles per hour — about the average 
uce of a carthorse — but it continued a similar pace against l£e 
■east of the hilL The descent was likewise cleverly arranged, the 
logine appearing to be under the most perfect control of the helms- 
BMi and engineer. 

STEAM BAMS. 

A coBBBSPOimEirF of the Times attributes this employment of 
iteam to a rich merchant in America, named Stephens, who, having 
soffered serious losses by collision of his vessels with others at sea, 
o(»iceived that the tremendous force of steam power might be turned 
to account in naval warfare, in the same way. He then commenced 
constructing a Steam Bam : the steamer was to be shot-proof by 
means of iron plates, and since then the manner in which those 
plates resist for boiurs the heaviest shot, has become notorious. It 
was to be the largest steamer afloat, and it was to travel at the rate 
of twenty knots an hour — that is to say, faster than ocean steamers, 
though not so fast, for instance, as Her Majesty's yacht. It was to 
be propelled by six powerful engines, to be sharp at the bow and 
stem, being a bed of iron at both extremities, carrying one monster 
gon, and a heavy, but not numerically strong, armament, after the 
Iterrimac model. Such a vessel would be a fearful antagonist for 
even a fleet of three-deckers to meet with on the wide ocean, and all 
she would have to fear would be being laid aboard. To prevent this, 
she was to throw streams of boiling water from her sides, so as to 
be unapproachable. The enterprise gradually progressed, but Mr. 
Stephens did not Uve to see it completed, although he was fortunate 
flooogh to have his conception approved by his country : after his 
death, his expenses were refunded, and the American Grovemment 
carried out his idea. This mammoth naval ram is now nearly finished, 
a yearly sum having been allotted to the work. 

A similar engine, called the " vaisseau-b^lier," or steam ram ship, 
is alio in course of construction at Cherbourg, first said to have been 
designed by the Emperor of the French, but now believed to have 
been copied from a design submitted to the French Minister during 
the Bosflian war by Vice- Admiral Sartorius, who has also published 
his views on the subject. 

Another Conrespondent of the Times (Mlvor Campbell, Arknish, 
Lodi-gair House, Inveraiy), however, states that so long ago as No- 
vember, 1852, he addressed three communications to the Lords Com- 
misdoners of the Admiralty, explanatory of his then projected < ^ steam 
ram," to be manned only by an officer, engine-men, and helmsman, 
with means of escape, if necessary, after this huge iron, r^tcv. ^o\i\.^ 
have bees plunged into the body of an enemy's Bbip \ 9xA on >i2^^ 



32 TEAE-BOOK OF FACTS. 

24th of that month transmitted to their Lordships a drawing with a 
fall description of the structure, mode of appliance, capabiUty, add 
general effect upon our present system of naval defences. 

It appears that Admiral Sartorius, by permission of Sir Charles 
Wood (then First Lord of the Admiralty), communicated his viewa 
to the French Minister, which appears to be an odd way of getting 
rid of the subject, but quite in keeping with the official apathy and 
love of irresponsibility at the Admiralty. Admiral Sartorius designates 
his vessel the ''shot-proof steam ram," and suggests the addition of 
various armaments and appliances, which do not, however, touch on 
the actual source from which the original idea or first principle may 
have flowed. On this point Mr. M'lvor Campbell thinks he has a 
fair claim, not only on the respected and gallant Vice- Admiral, but 
also on the candour and justice of their Lordships of the Admiralty, 
who have had his project of "steam rams" in their possession for 
nearly six years. 

Mr. Campbell considers his invention would prove a powerful, 
effectual, and inexpensive weapon, equal in itself to all emergences 
that may threaten our coast. 

A small flotilla of steam rams in every harbour would, at a very 
short notice, be ready and able to sink any invading fleet ; his 
original proposition being that these rams should operate in concert, 
always attacking from different and opposite points, so as to render 
the escape of an enemy hopeless, and his immediate destruction in- 
evitable. To encumber these rams with forms and appliances suit- 
able to ocean purposes would greatly deteriorate, if not destroy, their 
peculiar efficacy. 

In addition to the above communications. Sir Charles Fox has 
stated that Mr. James Nasmyth, about thirteen years ago, indepen- 
dently invented and promulgated everything that has since been 
re-proposed as to steam rams. Next, Mr. Mallet, C.E., traces back 
the invention or proposal to a still earlier date and inventor. 

About the year 1835, or twenty-three years ago, Captain Richard 
Bourne, R.N., while managing director of the old Dublin and Lon- 
don Steam Navigation Company in Dublin, frequently and publicly 
promulgated his views of the use* of steam rams, that should (as he 
expressed it) ** break any ship- of-the- line like an egg-shell." And 
upon one occasion he fully detailed his notions of constructive detail 
to Mr. Mallet, and to the late Mr. Francis Humphreys, then marine 
engineer to the Company; and Mr. Mallet thinks that Captain 
Bourne about that time also communicated his views to the Admi- 
ralty, thus charging ** my Lords" with the omission at a still more 
remote date than above mentioned. 

K these several statements be correct as to dates, how strange H 
is to find America and France at this moment expending vast sums 
upon a war invention, the secret of which, nearly a quarter of a 
century since, was in the possession of our own Government ! 
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,. - THE PADDLE AND THE SCREW PBOM THE EARLIEST TIMES. 

A PAPER of great value and interest has been read to the Society 
of Arte, by Mr. John Macgregor, M.A., describing the Paddle- 
wheel and Screw-propeller, from the earliest period to the present 
time. The information contained in this paper was collected by the 
writer in compiling, for the Great Seal Patent Office, the "Abridg- 
ments of the Specification of these Patents." The abridgment of 
Mr. Macgregor's valuable paper occupies six large, closely-printed 
I pages, illustrated with woodcut diagrams of curious modes of marine 
I I^opulsion, which were exhibited during the lecture. Its chrono- 
logical data and illustrative notes are very suggestive : we have 
ooly space to quote the conclusion : — 

''In the modes of propulsion adopted by aquatic animals, (says 
Mr. Macgregor,) may be found almost every plan which has been 
Tised by man with machinery. Thus, water is ejected by propulsion 
by the cuttle-fish and paper- nautilus ; sails are used by the velella 
and water-birds ; punting and towing by whelks and the lepidosiren ; 
a folding paddle by the lobster ; feathering paddles by ducks ; and 
oblique surfaces by fish of all kinds. A screw-like appendage is 
l6und in the wings of an Australian fly ; but it is supposed to be 
shaped thus only when dried after death. There is, however, one 
remarkable animal which propels itself by a rotary movement, acting 
on the water by means very similar to those of the paddle-wheel and 
I screw-propeller combined. This is the infusorial insect Paraniecicum, 
in which a furrowed groove runs obliquely round the oval-shaped 
body of the animal. A wave-like protuberance passing along this 
groove, (with or without cilia,) causes the body to rotate on its longer 
axis, and thus propels it as by the fore-and-aft stroke of a paddle, 
as well as by the screw-like progress induced by the spiral groove." 

The coloured diagrams exhibit the gradual progress of Marine 
Propulsion from the early days of Nineveh, Babylon, and Egypt. 

At the close of the lecture, Mr. Scott Eussell, the chairman of the 
evening, very pertinently inquired that " of hundreds of inventions 
that had passed through Mr. Macgregor's hands in the extensive 
nsearch he had undertaken in preparing this paper, were they not 
amazed to see how few were at this day in practice ; and were they 
not struck with the fact that nearly all the inventions they now 
heard of no more seemed monstrously ingenious, whilst the inven- 
tions actually in use were those which appeared to have got rid of 
all the ingenuity, and to have merely retained one or two plain, 
fiimple^ common-sense elements in them ! Now, that was the lesson 
which he would wish Mr. Macgregor's paper to have taught to his 
audience, especially the younger members ; and that was the lesson 
he hoped it would teach to the mechanical world at large in the 
wider sphere of its influence when published in the Journal of the 
■Society." 

The Abridgments of Patents by Mr. Macg;teg,ot 'Wj'a \i^^\i ^^"cv- 
pleted by the publication of the Third Paxl ; — 

In Part I. iB a summarj of the principal BritteYi wci^ totA«Q. VDcqcoJCtfsoA ts«- 
O 
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lating to the propulsion of Tdssels. These are arranged chronolofrically, with 
Abridgments of the Specifications of British Patents, to the end of a.d. 1830. In 
Part II. -will be foond Abridgments of the Speoifications of all the British Patents 
on the sul^ect, from jl.d. 1831 to the end of a.d. 1847, together with a few notioes 
of unpatented inventions and of experiments. In Piurt III. are given the Abridg- 
ments to the end of a.d. 1857; also an Index of Names, and an Jjidex of Subject 
Matter referring to bM three purts of the work. 

Mr. Bennet Woodcrofb, in the Preface to Part EC., observes : 

" It is not the object of this work to compare the merits or originality of the 
inventions recorded; but in one or two instances of special importance and of 
national interest, the evidence for uid against particular claims has been briefly 
considered. It must also be borne in mmd that these publications are not pn- 
pared with a view to their being used to explain doubtfm descriptions of an inven- 
tion : the complete specification being still the only true guide to the invent(n:'8 
claims. 

" By consulting the Index of Subject Matter in this and the preceding Part, it 
will be observed that several important inventions have been brought forward 
over and over again as entirely new, at various intervals of time, audit is evident 
that this might have been prevented, had there been brief and clear records pub- 
lished of everything proposed before. 

*' It is hoped, therefore, that the publication of these abridgments will prevent 
the misapplication of time and labour in the operation of re-inventin^ what is 
already known, and by recording the experience of the past will direct the energy 
of the ingenious to improve upon old plans, and to exercise themselves in new 
fields of labour." 

SCREW PEOPULSION TESTIMONIAL. 

A VEBY interesting commemoration of the success of this im- 
portant invention took place at St. James's Hall, Piccadilly, on Jmie 
2, 1858; when, at a Public Dinner, Mr. Bobert Stephenson, 
M.P., in the chair, a Silver Salver and Claret Jug were presented 
to Mr. Francis Pettit Smith, " by the Committee and other sub- 
scribers to the Smith Testimonial Fund, amounting to 2678^., as a 
record of their high estimate of his private worth, and the great 
benefit conferred by him on his country, in introducing, and by his 
talent, energy, and perseverance, brioging into geiieral use, the 
System of Screw Propulsion, which is already employed in the fol- 
lowing vessels of Her Majesty's Fleet.** Here follow the names of 
52 line-of- battle ships ; 23 frigates; 17 corvettes; 55 sloops; 8 
floating batteries ; 19 troop and store ships, making a total of 174 
of Her Majesty's ships which have been fitted with the Screw Pro- 
peller. Then follow the names of the 138 subscribers, chiefly emi- 
nent naval officers, engineers, ship-builders, ship-owners, and men of 
science. With the Plate was presented an Address, beautifully en- 
grossed on vellum. 

This was altogether a most impressive Festival. The Plate was 

Presented by Mr. E. Stephenson, after a lucid view of the value of 
f r. Smith's services ; to which that gentleman brie|[y replied. Mr. 
Scott Russell, one of the vice-chairmen, in the course of the evening, 
illustrated historically, and with great judgment and felicity, the re- 
spective shares of the engineers, ship-builders, and others, who, from 
time to time, have contributed to the adoption of Screw Ptopul- 
sjon, oonsummAted by the services of Mr. Pettit Smith. To distin- 
^Ti/sA the relative claimB of the inventor v?aa -no e«JB^ task •, and we 
^re nurely aeen a difficult subject bo 3udicio\]LaV^ loasx^^i^ «a\\. ^^i%&^ 
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upon this oooagioD, by Mr. Soott Bussell. Other gentlemen illns- 
tnted the Bubjeot of the evening, which was most inteileotually 
psfiged, as one of the speakers observed, in commemorating ** one of 
tiiose bloodless triumphs of civilization of which this age and 
country have just reason to be proud." 

LOSS OF SHIPS AT SEA. 

To remedy, in some measure, the painful suspense into which 
multitudes are thrown by ships missing, a gentleman, Mr. John Gres- 
bam, has proposed to the British Association that every vessel 
ihould be provided with one or more copper buoys bearing her name 
and the port to which she belongs ; that these buoys should also 
have an Admiralty mark, and a Board of Trade number ,* and that 
each should be provided with a chamber with a small spring valve 
made to open outwards, and capable of resisting any pressure, which 
should be used for receiving letters, or even treasure ; so that if the 
ship wtxre lost, the buoy would float off in safety, and the information 
it contained would be communicated to the parties interested by any 
ship which might pick it up. The buoy is intended to be made of 
strong copper painted in bright red and white stripes, and to be 
fitted with a small bell and flag on the upper part. 

KEW BAFETT LINE CABBIEB. 

M. Bebtinetti, of Turin, has patented in Piedmont, France, 
England, &c., an apparatus consisting of a wooden shot, to which a 
line is attached, and which is propelled by a feeble charge from a 
gun on board the ship or on the shore. The inventor says that 
Manby and others have never been able to throw their lines more 
than about 200 yards, but that his can be thrown four times that 
datance. Letters are subjoined from the French Minister of Marine, 
and from the Minister of Commerce. The former, Admiral Hamelin, 
says, that the French Government has aided him in making hia 
eKperiments, and perfecting his invention. The apparatus has 
been found capable of successfully establishing a communication 
between the vessel and the shore, at a distance of 400 yards, from 
whatever point it is thrown ; and the inventor has supplied the 
French Government with twenty new shots, in addition to the 
juneteen already in their possession, ^'not so much to provide for 
those rare cases in which Government ships need such assistanoe, 
as to reward the inventor, and help to defray his expenses." 

PATENT SLIPS FOB SHIPS. 

Hbbetofobe, in constructing slips, it has been usual to arrange 
them, and the apparatus connected with them, so that the ships to 
he iBised may be received and moved up or down thereon with their 
keek parallel to the lines or ways of the ships. Mr. Soott Russell 
has patented certain improvements upon this method, oonfL\stY[i%\&. 
cookDinating the slips and apparatus, so that the Vee\a oi ^"^ ^tci^i^ 
to be rnued or mcired m&y he received on tbem trvnAveT^^^ , ot: 
mr^MgtbeSxedwByMornHa; and where the extent c^ *ecin\a^^ '^ 

c 2 
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considerable, it is desirable to construct the carriages used to receive 
the ships of several parts, each capable (by its chain and capstan, 
or their tackle, or other mechanical contrivances used therewith) <k 
being moved up and down the fixed ways or rails, and also of being 
used conjointly with other carriages when the length of the ship to 
be received and moved requires the combined use of several. 

NEW MODE OF ACCELEBATINO THE SPEED OF SHIPS. 

Mb. F. Gbiffith, of London, has patented a form of construc- 
tion, by which the immense amount of resistance encountered at the 
head of ships and steamers can be turned into a counteracting power, 
instead of being, &a hitherto, all sustained as dead loss. The theory 
has been warmly discussed in several numbers of The Engineer ; after 
which the author of the paper professes to have tested the efficiency 
of the contrivance by a series of experiments, and found them to 
be perfectly conclusive of the soundness of the resistance-counter- 
acting principle. The method consists of a revolving conical bow, 
around which are wound sph^l flanges. The resisting water (when 
the ship is in motion) impinges upon the flanges, and causes the cone 
to revolve. The force thus attained is transmitted by shafting and 
multiplying gear, to work a screw at the stem, if a sailing vessel, 
or to go in aid of an engine, if a steamer. In the experiments made, 
when a string was attached to the cone shaft of one of the models, 
it invariably wound itself up against a stream ; and it is argued 
that, as a power cannot be obtained from nothing, it is abstracted 
from the total resistance. 

MANAOEMENT OF SHIPS* BOATS. 

Mb. C. Gliffobd has patented certain improvements in ships' 
davits, and in apparatus for stowing, lowering, and securing boats. 
Here, for raising and lowering boats, a single diavit having two heads 
is used. This davit consists of an upright pillar carried by bearings 
at the ship's side, and furnished with two arms, which, as they 
spring from the pillar, make an obtuse angle one with the other, 
^e arms at their ends are fitted up like onSnary davit heads, and 
are stiffened by ties running to the top of the central pillar. By using 
a davit of this construction a boat may be turned from outboard in- 
board, and vice versdy simply by causing the pillar of the ilavit to 
make a semi-rotation in its bearings. 

NEW BELL BUOT. 

A New Bell Buoy has been invented by Mr. Whettem, the son 
of the master mast- maker in Portsmouth Dockyard. The buoy ap- 
pendages invented by Peacock and others for the purpose of warning 
the mariner of his proximity to danger, have this serious disadvan- 
tage — the hammers used to strike the bell remain upon it for a short 
Siace of time, thus stopping that vibration which is so necessary for 
e production of a clear ringing sound. Mr. Whettem's plan is 
devised to obviAte tbia difficulty. The bammei^ xxaei Vs^ him are 
tfFo quadrantB ao £xed as to strike the beU «\UTittX»\^, %aVJt»Vasy| 
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to which it is affixed ib set in motion by the action of the waves. 
The necessary motion is given to the quadrants by a shot traversing 
a ejlindrical chamber, and by its momentum striking the lower 
taid of the quadrant with sufficient force to make the upper end 
strike the bell ; but immediately upon doing so the quadrant returns 
to its original position, the centre of gravity being below the point 
of suspension. On the return of the shot to the other end of the 
cylinder, a similar action takes place with the other quadrant, and so 
on continually. The result is a loud and clear ring, which can be 
heard much farther than the sound of any other bell. It has also 
the advantage of giving its wamiog note to the seaman even when 
the motion is no more than that caused by the roll of the sea. This 
would render it invaluable in foggy weather. A model of the inven- 
tion has been inspected by the Admiral Superintendent, and other 
(^Kcers of the dockyard and of the Navy, all of whom express their 
unqualified approviJ of the arrangement. 

The striking action of the bell is singularly active, the least rolling 
motion given to the buoy producing a blow of the hammer against- 
the bell ; the blow, too, being given with so much smartness as to 
bring out the fullest soun^ng powers of the bell. — Mechcmics* 
Magazine, No. 1828. 

MAHOGANY SHIPS. 

In consequence of the increasing scarcity of good oak timber for 
ship-building, the use of Honduras mahogany as a substitute has 
lately very much increased, both in England and other parts of 
Europe. M. Arman, the well-known ship- builder at Bordeaux, in 
1857, made some experiments to ascertain the strength of mahogany 
as compared with French oak and teak. A piece of each kind of 
wood, about four inches square, was placed across the machine used 
for proving chain cable, and a piece of chain was attached to a ring 
fixed in the centre of it. A strain being laid on, the oak broke 
imder a force of 1800 kilogrammes ; the teak with that of 8300 ; 
and the Honduras mahogany of 3400. The oak and Wk appeared 
as if crushed, but without a complete disjunction of the fibres ; the 
mahogany showed long splinters, indicating a much longer grain or 
fibre than the others. M. Arman considers this result as a conclu- 
sive proof that mahogany is superior for many kinds of ship-building 
purposes, though it is less flexible than good French oak. MM. le 
liGre and Son, builders at Bouen, give the result of using mahogany 
in a vessel which they had built, the Ad^, just returned from a long 
voyage. The captain, in a letter to the buUders, gives a most satis- 
fitctory account of the state of the vessel, and expresses his decided 
opinion that the use of oak in ship-building may be advantageously 
r^laced by maiiogajay, -^BuUder. 

OAST-STEEL SHIPS. 

In December, 1850, Mr. Ewald Biepe obtained «Q.^Ti^\^v^HASCL\» 
for certain improvementa in refining steel, which coi\sia\AdL Tciaia^l ^^ 
subjecting bars or lumps of raw or crude steel to the w^Vwi oiV^a.N*^^'^ 
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aboat four hours in a fiimace cloBed to the external atmosphere, the 
temperature being kept a little below the melting point of the steel. 
By this method of operation, carburetted hydrogen and oxide of car- 
bon are developed in the furnace in abundance ; while the oxygen of 
the air is entirely prevented from acting upon the steel, the working 
door of tiie furnace, &c., being carefully luted for this purpcKie. 

This patent, which was pennitted to remain in abeyance for some 
time, has lately been worked with very beneficial results by Mr. 
WilHam Clay, of the Mersey Ironworks ; the steel produced by means 
of it having been found to possess a very fine uniform grain, and to be 
peculiarly suitable for the plating of ships. A new steamer of 170 
tons, named the MaMow, intended for the Niger expedition, has 
heea constructed of plates of this steel at the building yard of Mr. J. 
Laiid, of Birkenhead. 

This new vessel is described as a smart, rakish-looking screw 
steamer, sailing smoothly and rapidly, her steam-pipe emitting 
the energetic snort peculiar to a railway locomotive, proving that 
she is fitted with a high-pressure engine. Her dimensions are : — 
licngth, 130 feet ; beam, 16 feet. The hull is subdivided, by athwart- 
ship and longituoUnal bulkheads, into ten or twelve water-tight com- 
partments, for the purpose of giving greater strength and rendering her 
more secure , against accidents. The high- pressure engine is of 
60-horse power, working up to 200-horse power, indicated ; and the 
boilers, which have also been made of Mr. Clay's puddled steel plates, 
have been proved up to 200 lb. on the square inch, though they will 
only require to be worked at 50 lb. to 60 lb. The engine and boiler, 
as well as the hull, have also been constructed by Mr. Laird. The 
advantage of employing this material over the ordinary iron plates is 
ih&tf with about half the thickness, they give equal strength with 
the best iron boUer plates, so that vessels of considerably lighter 
draught of water are able to be constructed than formerly, a result 
which is likely to be of incalculable benefit in the navigation of the 
shallow rivers of Africa and India. It will be remembered that Dr. 
Livingstone to*ok out a small steam yacht, the plates for which were 
formed of the patent homogeneous metal, manufactured by Messrs. 
Shortridge, Howell, and Jessop, of Sheffield. The advantage claimed 
for the puddled steel is that, while possessing equal strength and 
adaptabUity for the purposes of ship- building, it can be more economi- 
cally produced. Indeed, it is said of the puddled steel that the 
process of manu&cture is so simple, and the cost so little in excess of 
that of ordinary iron, that, by the saving of weight in the material, 
as compared with iron of equal strength, it will become absolutely 
cheaper. Apropos of the strength of this puddled steel, we may state 
that recent experiments made by Mr. Clay in testing, at ihe Liver- 
pool Corporation chain-proving machine, some samples of puddled 
steel bars manufactured at the Mersey Works, showed that their 
average tensile strength was 160,832 per square inch, while the 
stren^h of Eussian iron is only 62,644 ; of English rolled iron, 
S6,if32 ; Lowmoor, 56,108 ; Ainerican hammeTed, 5^^913 ; of tem- 
pered cast ated, 150,000, Ac. The trial ttipa \va^© igioN«^\A!^i 
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miccettfuly the average speed attained being twelve to thirteen miles 
per hour, while there was almost entire absence of vibration, which 
is especially noteworthy of a vessel constructed of steel plates of only 
one-eighth of an inch thick. She had all the stii&iess and rigidity of 
a strong ship, and her performance was declared to be exceedingly 
satisfaotory. 

A yacht has since been built of puddled steel, the same as those used 
in the Rainbow: she is 96 feet long, 16 feet 6 inches beam, has a ton- 
nage of 131, and is supplied with a high-pressure engine of 25-hor8e 
power. It is intended as a pleasure-yacht for the Duke of Leeds, is 
named the Deerhovmdj and has excellent saloon accommodation for his 
Grace and friends, with good space for captain, engineer, and crew. 
She is fitted with a lifting screw, is rigged as a schooner, and, from 
her fine lines and beauti^l model, is expected to prove a veij fsust 
sailer as well as steamer. Great credit is due to the Duke of Leeds 
for being the first to introduce the new material of puddled steel plates 
in the building of yachts — ^an example which will, no doubt, be largely 
followed. 

The use of steel (says the Mining JoumcJ) appears likely to become 
pretty generally employed in place of iron — an equal strength being 
obtain^ with much less weight. On the Mersey four steel vessels 
are building, and on the Clyde five. In all cases where a light 
draught of water is a desideratum, steel has imdoubted advantages, 
and Uie manufacture of cheap steel should therefore be encouraged 
to the greatest possible extent. 

FLOATDTO AJSTD FIXED BATTERIES. — IRON ARMOUR PLATES. 

Mb. GsoRas Bbnntb has communicated to the British Association 
A paper *'0n the Construction of Floating and Fixed Batteries." 
It was now some years, he said, since the covering of the exterior of 
vessels of war with plates of iron was proposed by General Paixhans, 
of the French Artillery. This he exposed in his work, and stated 
that to enable a plate to resist a 321b. shot, it would require a 
thickness of several inches, and that from the great weight of the 
plates it was only applicable to ships of the line, and that at a cost 
of 24,000Z. On the commencement of the late jBussian war, the 
Emperor of the French, who had paid much attention to the subject, 
brought it before our Government. He considered it would very 
much facilitate the operations then about to take place against the 
Bussian fortre^es of Bomarsund, Helsingfors, Sweaborg, and 
Cronstadt. Vessels of great burden and strength were therefore 
constructed and covered with massive wrought iron plates of four 
and five inches in thickness. The results of the few trials which 
were made with these iron-plated batteries were published in the 
journals of the day, but their success was considered to be doubtful. 
Many experiments of solid and hollow shot, fired from 68 lb. guns, 
have been made recently at Woolwich and Portsmouth, with im- 
fieivourable results. These results led the authoi \iO \.\iV[iV >i}o3^ 
little or no success bad hitherto been attained. "H.© \Xiete.iot^ \f;t^ 
jH}sed to use inclined or curved surfaces, instead oi ^^^ or -^wxvV 
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blank surfaces, as was illostrated in the models exhibited. One of 
these was a floating-battery, or man-of-war, having its sides cased 
with iron plates with curved surfaces ; the other of a fixed or 
floating-battery, also with curved surfaces. He claimed no other 
originidity for this idea than in the curved forms of the plates. Mr. 
Bennie also exhibited various specimens of felt which had been 
handed to him by General Sir Charles Shaw, and several of which 
had been penetrated to a limited extent by rifle balls. 

Captain Fishbourne was of opinion that with such an extreme 
weight of iron it would be impracticable to build sea-going ships. 
The rapidity of the motion of the Agamemnonf when she had the 
cable on board, had the effect of nearly disintegrating the ship, and 
she must have had an enormous strain upon her when she suffered iu 
the way that had been already publicly described. The principle 
advocated by Mr. Bennie could only, he was afraid, be used in ex- 
ceptional cases. Mr. Scott Eussell said, the French Government 
were carrying on a series of experiments, as were also the English 
Government ; but although he had been informed of the nature of 
these experiments, he was not at liberty tiien to communicate 
them. The English Government were adopting a very wise and 
judicious course — they were making their experiments now before 
they built their ships. The point with which, as mechanical men, 
they had to do, was whether wooden vessels of war were equal to 
the work of iron vessels. If the English Government found that 
war ships would be more advantageously constructed with shot-proof 
sides, and otherwise protected with iron, then he had no doubt that 
engineers and ship-builders would be found who would both get the 
material and construct the vessel in a proper manner. And he was 
also of opinion that it was possible to make ships with shot-proof 
sides, which would have also good weatherly qualities. After some 
further discussion, the Chairman, in summing up, said that the 
Admiralty, some fifteen years ago, had decided against iron ships in 
consequeoce of the experiments they then made. 

To this discussion may be added the following: 

Mr. Anderson, of the Royal Arsenal, Woolwich, at a late 
meeting of the Society of Arts, said an immense effort had been 
made to manufacture wrought- iron plates of great thickness, for the 
purpose of floating batteries, so as to render them shot and shell 
proof ; but, although plates had been turned out eight or nine inches 
thick, yet they failed to afford effectual resistance 1x> these missiles. 
He thought they might look with some hope to the metal introduced 
by Mr. Howell as affording a valuable material for oi*dnance ; or to 
some combination of pure iron with carbon, so as to get a material 
that could be cast in a mass suitable for cannon. Mr. Anderson 
expressed a high opinion of the value of Mr. Howell's homogeneous 
metal, for machinery that was intended for exportation to long 
distances, and where a large amount of wear and tear was expected. 
This, be said, had been exemplified in the case of some boilers 
seni to Russia. 
The failure of 9-mch. plates to Teaist aoWd 'wto\x^VSicAi ^«2>\. ^lasa. 
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liaixlly be doabted^ bat we think Mr. Anderson is in error wlien he 
^noances them not shell-ipToot There is a wide difference between 
the power to resist wrought shot and the power to resist cast shells, 
nd, while the thidc plates may well be expected to fail in respect to 
iie former, we do not doubt their efficacy in respect to the latter. 
Chis distinction should be carefully borne in mind by those who have 
<o contrive shell-proof ships, llie plates employed should not be 
xx) thick to prevent solid shot passing clean through them. — 
)f€chanic8* Magazme, No. 1814. 



IBON BRIDGES. 

Pbof. Kankine has stated to the Institution of Engineers in 
Scotland : 

The construction of Iron Bridges of great size still continues to be 
me of the leading features of the engineering of the time. The forms 
Df bridge which have been practicaUy tested may be divided into five 
classes — the arch, the suspension-bridge, the tubular girder, the 
attice girder,' and the bowstring girder ; of each of which I shall cite 
me recent example : — ^The arch exemplified by Mr. Page's West- 
odinster- bridge, which has the broadest roadway in the world ; the 
suspension-bridge, by the bridge of the same engineer at Chelsea ; 
•he tubular girder, by Mr. Stephenson's enormous viaduct across the 
St. Lawrence, at Montreal ; the lattice girder, exemplified in the 
form invented by Captain Warren, by the Crumlin viaduct, which,, 
constructed by Messrs. Liddell and Gordon as engineers, and Mr. 
Elennard as contractor, crosses the vale of the Taff at the height of 
two hundred and twenty feet; and the bowstring-girder, exemplified 
in a novel and singular form, and on a gigantic scale, by Mr. 
Brunei's viaduct at Saltash, in which the string of the bow, which 
in the original form of the bowstring-girder was a straight tie, is 
Blade to take a curved or rather a polygonal form, and to act as a 
suspension chain. The great works which I have cited as recent 
sxamples of viaducts are interesting in other respects besides the 
luperstructure. The piers of the Crumlin viaduct, which I under- 
stand to have been designed by Mr. Kennard, consist of a skeleton 
bkmework of iron, being excellently adapted to the purpose of attain- 
ing an immense height at a moderate expense. The bases of the 
aiers of the new Westminster-bridge may be briefly described as con- 
listing mainly of cast-iron boxes filed with concrete. Those of the 
Victoria bridge at Montreal are of massive granite maisonry, re- 
narkable for 3ie cost which has been incurred in order to enable the 
jiers to withstand the floating ice of the river. The central pier of 
he Saltash viaduct is founded by a process originally practised at the 
lew Kochester bridge, but never before carried out on so great a 
tcale, consisting in the sinking of vertical iron cylinders filled with 
iompressed air, inside of which the excavators and masons work, 
rhe completion of those great structures will furnish important data 
or settling the question as to the most economic modkA oi <stQ«sa^ 
vide raUeya at great heights, and of founding heavy Btacuc^wxteaxKaftfiK- 
mculties of various kinds, A sixth class of bridge, -wVii.*^^ ^^^- 
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tion apart because it has not yet been practically tested, its probable 
success having been inferred from theoretical calculations verified by 
experiments on a reduced scale, is the suspension bridge, adapted to 
the passage of railway trains by a stiffening framewoik of strength 
sufficient to prevent the undulations which would otherwise endanger 
the structure. This is the design of Mr. P. W. Barlow's bridge at 
Londonderry, which, should it answer its purpose of safely carrying 
trains at considerable speed, will probably be found the cheapest 
mode of crossing spans which lie between certain limits. 

SUSPENDED CANALS. 

A VEBY happy adaptation of the suspension bridge is its use to 
carry canals. When used for that purpose, the suspension bridge 
requires no stiffening framework, and is subject to no undulations, 
-except such as may be caused by the wind ; for, as each boat dis- 
places its own weight of water, the load is always uniformly dis- 
tributed. This invention of Mr. Roebling has been employed with 
success in America, but has not yet been introduced into Britain. 
It is probable that it might be found an easy and cheap method of 
carryiug aqueducts for the supply of towns, or of water-mills, across 
4eep vadleys. — Frof. Eankine. 

LIGHTHOUSE FOB RUSSIA. 

, An Iron Lighthouse has been constructed by Messrs. H. and M. D. 
Gnssell, at the Regent's Canal Iron-works, Hoxton, to be erected 
upon the island of Seskar, in the Gulf of Finland, about forty raUes 
this side of Cronstadt. 

The tower is circular, and is constmcted of cast-iron plates, 100 in number, each 
plate being 10 feet in height and 10 in circumference. The base of the tower is 20 
feet in diameter, the top under the gallery is 12 feet, the height of the whole being 
82 feet. Around the top, on the outside of the column, is a gallery which prqjects 
three feet. The plates which form this column vary in thickness from It to | of 
an inch, and have strong internal flanges, which are made perfectly level and 
reduced to one uniform size imder the planing machine. These plates are secured 
together by upwards of 2000 bolts and nuts. In the centre of the tower is a lai^ 
pipe, eighteen inches in diameter, extending from the bottom to the top, and 
which serves to assist in supporting the various iron floors by which the compart- 
ments are divided. This pipe also carries the dioptric Ught, and the weight which 
causes that portion of the light to revolve^ and whereby uie flashes are produced. 

There are five wrought-iron floors earned upon wrought-iron beams, and sup* 
ported by the internal flanges of the plates, and the centre column before alluded 
to. These floors are reached from stage to stage by a neat wrought-iron semi- 

f spiral staircase. The difierent rooms or compartments are lighted by small plate- 
lass windows, which are provided with a very simple but clever contrivance for 
eeping them shut or partially open to any angle, and so securely as to resist the 
force of the heaviest gale of wind. 

On the summit of the column is placed the lantern, which is a 12-sided figure, 
having a base of cast-iron plates, and siirmounted with solid gun-metal sash-bars, 
framing thirty-six large panes of plate glass of half an inch in thickness. This is 
again surmounted by a galvanized wrought-iron fhuned rool^ and covered with 
the patent fibrous siab, impervious to the influence of excessive heat and cold, as 
wdfas flre-proof and indestructible. On the top of this slab covering is another 
covering of copper, and beneath a galvanized wrough-iron ceiling. Upon the apex 
iamomited a cowl, alarge hollow ball of copper open at the bottom, and into which 
passes the rentilatiDg cbinmey of the light. On the outet peT\\)\i«n ^^ <^^« aide, 
and directly under the feather of the arrow vane, axe pietcftOLittasL^ sois^ «c^aas& 
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hoiiBB, miwMjt sheltered from the wind, hy which it follows that the wind in passing^ 
-causes at the hack of the ball a partial vacaom, into which the heated air from the 
lantern and light instantW passes, thereby keeping the light room proportionately 
eool, and allowing of no downdraught, and thus preventmg that flickering of the 
light which is so frequently seen in badlr ventilated light rooms. 

The tower and the lantern are painted a bright red, which is allowed to be the 
best distinguishing colour for hazy and foggy weather. The internal portion of 
tiie lantern in the daytime is hung with strong linen curtains to exclude the ravs 
of the son. These are found to be indispensable, inasmuch as the power of the 
son's rays falling upon the foci of the lenses of the rotatory portion of the light is 
so great that the brass of the lamp would be melted without such a shade. 

llie light is constructed according to the dioptric system of Fresnei, and was 
mannflictured purposely for Messrs. Grissell, by Messrs. Chance, Birmingham. 
By this system one single lamp placed in the focus of the apparatus suffices to 
tlurow a brilliant sheet of light in every direction of the horizon. This particular 
Ught belongs to the second order or size of dioptric light, and is termed a revolv- 
ing light ^th flashes. The middle belt consists of twelve lenses, each of which 
oomiinaes a series of concentric refracting rings, so as to have the effect of trans- 
mitting all the rays of light which fiftll upon it from the burner in a pencil 
of parallel rays ; so that the revolution of this belt of lenses will cause the appear- 
ance of a succession of flashes, the rate of this succession being a means for en- 
abling the mariner to distinguish any particular revolving light. Whatever rays 
thflraoore ttom the lamp fidl either above or below this system of lenses ore inter- 
cepted bv a series of horizontal circular prisms, of which thirteen are placed above 
and five below the lenses, each of them being so formed as to reflect intemally all 
13ie light which enters it, and to cause all the emerging rays to be parallel to each 
other, and to those which are transmitted by the lenses. This portion of the 
imparatus is technically designated the " catadioptric" part, from its combining 
reflection with refraction in intercepting and transmitting the light, whereby 
there is always a steady uniform light visible from this catadioptric portion even 
during the interval of darkness of the lenticular belt. The lamp which is used 
within the apparatus has a constant flow of oil saturating and overflowing from 
its three concentric wicks by means of beautiftilly constructed internal pumps, 
which are moved bv clockwork. There is also a clever addition, whereby the 
ceasing of the overflow and supply of oil puts in action an alarum to attract the 
notice of the attenduit. The self-acting rotatory machinery by which the lenses 
an made to revolve at the required rate is on ingenious piece of clockwork, which 
p^orms its duty most correctly.— 2Ym««, May 1, 1858. 



CANAL TUNNEL. 

A Tunnel made under the Rowley Hills, If mile long, has been 
opened in connexion with the Birmingham Canal. The width is 27 
&et, of which 17 feet are water way, and the height is 16 feet above 
the water, and the depth of water 6 feet. The tunnel was begun 
September 28th, 1855, and took nearly three years for its comple- 
tion. Boats can pass each other, as the channel is wide enough, 
and the whole distance can be performed in forty-five minutes, 
which formerly used to occupy eight hours. There is a towing path 
on eitlier side of the water, and the interior of the tunnel is lighted 
with gas. The cost has been 800,0002. 



THE ENGLISH LIGHTHOUSE SYSTEM. 

Mb. a. Q^ Findlay has communicated to the Society of Arts a 
pi^per ''On the Progress of the English Lighthouse System." At 
the present time, when parliamentary enactments are about to be 
introduced for the regulation of steamers' lights, and o^^x <^Q\\d.\.«c%3L 
Uifj^cs, ihia IB a subject of some importanoe. "M-X . 'EViv^'a."^ ^^TEtfi\x.- 
§£nied ibai it is to William Hutchinson, harbo\M-maa\fcT oi li\N«s:- 
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pool^ that we are indebted for the invention of the ** reflector, ** or 
English system of illumination ; he having introduced it into the 
Liverpool lighthouses in the year 1763. The credit of the inventioa 
has been given by the usual authorities to the French, who did not 
use it till twenty years later. After describing the systems in use in 
1847, the period of a former communication by the author, the 
holophotal system of Mr. Eobert Stevenson was described, and illus* 
trated by some beautiful apparatus. It is considered that our light- 
houses are very nearly the perfection of the means employed. Bttt» 
while this system is so excellent, a fresh sort of confusion and danger 
is growing up in the improvement of the lights carried by steamers, 
wMch, as shown by the examples exhibited, rival in brilUancy those 
of the floating-light vessels. The vast increase of collisions is par- 
ticularly attributed to this. The electric light, or rather magneto- 
light, of Professor Holmes, — ^then nearly ready for exhibition in one 
of our lighthouses, — ^is believed to be a great addition to the perfec- 
tion of our system. The future direction for further improvement is 
considered to be the proposition of Mr. George Herbert, for moor- 
ing floating-light vessels outside the '^dangers," and for forming a 
line of such floating lighthouses, to be illuminated by the electric 
light, up our principal channels ; — all steamers and vessels in one 
durection to pass on one side, and those in the opposite direction, on 
the other ; thus relieving these crowded highways of much embar- 
rassment, and adding greatly to the security of navigation. 

THE KOBTH EOBELAND LIGHTHOUSE LANTEBN. 

A NEW Lantern has been constructed for this Lighthouse. It is 
14 feet wide, and 22 feet from the floor to the apex of the roof. It 
is sixteen- sided, with diagonal astragals. By this direction of the 
astragals, the interception of light is confined to a small oblique 
space ; were they upright, they would at certain points intercept the 
light tiiroughout the whole height of the refracting belt. Moreover, 
the greater stiflhess and strength which this arrangement gives to the 
framework of the lantern make it safe to use more slender bars, and 
thus, also, absolutely less light is intercepted. The panes of glass 
at the same time become triangular, and are stronger than rectan- 
gular panes of equal size. The lantern is formed for the most part 
of gun- metal and copper, so as to render painting unnecessary. The 
St. Gobain glass is used, in the belief that it is very much better 
than English glass. If it be so, our manufacturers should look to it, 
and learn the reason why. The cost of the lantern is from 13002. to 
1400Z. \ the cost of the hght apparatus about 10002. — Buildei\ 

- SIGNAL LIGHTS AT SEA. 

Professor G. Wilson has read to the British Association a com- 
munication '' On a Danger attending the Use of Bed and Green 
Signal Lights at Sea.'' This is a most valuable practical paper ; 
it conmiences by stating the Admiralty regulations, that '*1. All 
sea,-goiDg vessels, when under way, or being towed^ ehaU^ between 
sunset and sunrise, exhibit a green lighX ou i\i© stewc\ioai^ »dA, %sA v 
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rat UgJU on the port side of the vessel. 2. The coloured lights shall 
be fixed wherever it is practicable, so as to exhibit tiiem, and shall 
be fitted with in-board screens projecting at least three feet forward 
firom the light, so as to prevent the lights being seen across the bow." 
The author then went on to show that these regulations, which would 
effectually secure the object intended in most cases, would be most 
dangerous should a seaman be put to steer or look out who had that 
peculiar kind of blindness of which he had encountered many in- 
stances, of not being able to- distinguish red light from green. The 
statistics of the colour-blind is defective, not including females ; but 
there is reason to think that not less than 1 in 20 is defective in 
this respect, and of the markedly colour-blind not less than 1 in 
50 males is so. Out of 1154 persons, including students, soldiers, 
and policemen, examined by the author, 1 in 55 was markedly 
colour-blind, — i. e., entirely unable to distinguish the colours red, 
brown, green, and blue. The author suggests two remedies : — 1. A 
change of the system itself, which in its details must be left to nau- 
tical men. 2. An examination of all masters, mates, and pilots in 
the merchant service as to their power of distinguishing coloured 
lights within the limits of vision, and rigorously excluding those who 
could not, and excluding from the Koysd Navy all above the rank of 
sailors who are colour-blind. 



IMPBOVED BREAKWATERS. 

Thebb has been communicated to the Institution of Civil Engi- 
neers, " A Description of a Breakwater at the Port of Blyth, and of 
certun Improvements in Breakwaters, applicable to Harbours of 
Befuge," by Mr. M. Scott, M. Inst. C.E. The communication was 
divided into four parts — the first referring particularly to the break- 
water at the Port of BlytH ; the second to the theory of waves ; the 
third to the theory of hydraulic construction, including form and 
methods of building ; and the fourth relating exclusively to the 
author^s designs, including his assumed improvements in the con- 
struction of breakwaters, which had been suggested by his expe- 
rience in connexion with the work at Blyth. In I'eference to the 
questions of durability and cost, the author was of opinion that pro- 
periy-prepared timber would last twenty years, and that the section 
for a depth of ten fathoms would cost completed about 101. per lineal 
foot ; nioiereas the stone breakwater at Aldemey was said to have 
cost 190i. per foot, and that at Portland 150^. per foot. This dif- 
ference in first cost was so great as to leave, it was considered, an 
ample margin for the renewal of the timber when it decayed. 



THE PATENT BOOM DERRICK. 

*^ A MONBTJSB Floating Derrick" has been launched from the 
Thames Lron Works and Ship Building Company, at Orchard-yard, 
Bladcwall. The name bestowed by the American m^eivVxt oil ^2kn& 
lemsrirabie sinieture ia ''The Patent Boom Demck.*" ?ccA\^.\a 
ihof miaatefy described in the lUuetrcOed Timca, ^o. \%V *.— 
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The ''Bcow/' or vessel on which the Derrlok is placed, and into which its 
standards are built, is of a rhomboidal form amidships, for a length of about 0& 
feet, tapering off, both toward stem and stem, in the shape of two slightly waved* 
Ihie edges ; so that she is built sharp fore and aft, and carries a rudder at each 
end. The length over all of the vessel is 257 fee^ and her breadth amUlalifoi^ 
np to where the tapering-off lines begin, is 90 feet on deck, and 81^ feet at wo 
bottom, which is perfectly fiat. 

This enormous pontoon or hull, which is twelve feet wider than the Or§ai 
Tlattemy is divided throughout her length by an elliptical truss or girder, weis^ 
ing nearly seventy tons, having a span which approximates to that of the cexAre 
arch of Soulhwark Bridge, and a height of 30 feet. Two smaller arch trusses 
are placed diagonally across the hull, intersecting the main arch through its 
oentre, and through each other almost at the same point. The internal capaoity 
of the hull is a^n subdivided into upwards of eighty cells, each about 14 ftet 
square. There is a twofold object in this arrangement: first to strengttien ths 
general construction of the hull; and secondly, to form water-tight compartmenls^ 
throughout one of its sides, for the purpose of admitting water-ballast, to werm 
when raising a vessel as a counterpoise to the atker, into which the Derridt propflr» 
or lifting machine, is built. 

In an ordinary crane or Derrick, the "jib" or "boom" which sustains the 
weight projects wholly from one side of a standard or support, and requires com- 
tervailinz weight or resistance to prevent the supports being dragged away by 
the weight which is being raised ; but in the Patent Derrick the boom is extended 
and affixed to both sides of the standard, or *' king post," which rests on the upper 
part of a huge hollow cone formed of standards, placed at the requisite pomt^ 
and firmly secured together by cross-beams and diagonal ties. On the top of this 
structure is placed a massive bearing with a concave groove corresponding to the 
circumference of the *' king post," which, having both back and front bomns 
affixed to it, and being shod with an inverted or convex groove, rests upon the 
bearing just mentioned, and is enabled to revolve fireely upon a number of steel 
balls placed between the two grooves by what is known as ball and socket action. 
The end of the " boom" opposite to that employed in lifting is connected by 
several travelling ** brace-rods" of great strength, with the base of a oiroular 
fhimework of iron ; and the end of these rods being provided with friotion-whee^ 
admits of the weight being moved within the range of a circle, the radios of which 
is one-half the length of the "boom." 

When required to be put into use for raising a sunken ship, the lifting-boom 
projects over that side of the "scow" or vessel upon which it is erected, and is 
provided with ten sets of purchase-blocks, each of which possesses a boiwting 
power of 100 tons. A chain passes over each of these blocks, and is led down 
the inside of the hollow " king post," which is 7 feet in diameter, at the height of 
nearly 100 feet above the deck, and thence to one of a series of ten poworftd 
"crabs," which are placed on the side of the deck opposite to that of the noiating 
boom. An aggregate power of 1000 tons is thus made available upon a sunken 
ship or other object. In raising a simken vessel, water is admitted into those 
compartments of the "scow" which are on the side opposite to that on which the 
hoisting takes place, thus providing a counterbalance to the accumulating daad 
weight. From its peculiar construction, the " scow" has a very light draught of 
water, not exceeding 30 inches. When launched, it was necessary to pump 300 
tons of water into the hull to keep it sufficiently steady under the weight of its 
top-gearing ; but in raising a vessel, the accumulation of stram will, as such vessel 
approaches to the surface of the water, force the hull down many feet. Within 
the hold are placed two steam-engines for propelling the vessel, and two others 
for working the Derrick's gear for rtising the ships. The huge machine is 
moved by moans of a revolving chain passm^ over two wheels placed on eadi 
side, and provided with moveable floats. This chain and its floats revolve in a 
sort of channel or sewer, nearly 90 feet in length, protected by the outer iron 
plates of the vessel's side, and which dip below the surface o%the water. The 
Floating Derrick carries no sails. 

It is on the basis of the enormous " scow," or hull, that the Derrick proper, w 

hoisting apparatus, is fixed. It comprises five triangular-shaped iron 1^, formed 

of Jnch-aDd-a-quaTter plates of iron, which support, at a height of 60 feet, Vtud 

eDormom boisting "boom/* This boom is 120 feet in. \ssa^^ vaA its broadest 

pait 30 £set in breadth. It is fonnfid of tMck piBlw ot Viqh iV:«ctoi\ACt^i:aRa^«Q&. 
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which. Men from below, appeun as though one of the Thames ateamen hod been 
taken np bodily and placea on the towerin^f hollow cone structure. Thruu}rh a 
hole in Ita centre (thiii forming the pivot upon which the boom turns) is the great 
"kinff post," in the interior of which a game of whist might be coiivenientl.T 
plajed. The height of the post above the " boom" is 50 feet^ and it is surmountecL 
^the top bv a huge iron cap weighing 26 tons, to which are attached the chains 
smyporting both ends of the *' boom." The total height firom the deck to the top 
of tne *' king post" is 130 feet. The following are the particulars of the power, 
dfrnensions, and weight of the various parts of this extraordinary machine:— The 
power is— hoisting oapacitv above the surface of the water, 1000 tons; gear for 
woocUng, ID sets of crabs, independent of each other, worked by two oscillating 
enginea of SO nominal horse-power each ; propelling power, two pair of oscillating 
engfnes of 160 horse-power each pair, all fitted with Barran's patent cup-surfiico 
balers. The weight of the scow or hull (without Derrick) is 750 tons ; of the 
Derrick, including legs, boom, " king post," casting, and rods, 350 tons ; making 
a total weight of scow and Derrick, with propelling or hoisting machinery, about 
VtOO tons. The dimensions aro^length over all, 257 feet; breadth, 00; depth, 
14; height fh)m deck to Ixxmi, 80; ditto of ** king-post" above boom, 50 ; radius 
of boom, 00. This machine lb capable of depoititing its load anywhere within a 
circle whose diameter is 120 feet. The measurement ofthe vessel is 5000 tons, 
and the entire cost about £40,000. 



NEW BBIDGE, OHELSEA. 

This new Bridge, conneoting Chelsea and Battersea^ has been 
completed, and opened to the public. 

The bridge has been designed by Mr. Page, and is on the suspen- 
sion princi^e. At the site chosen, the Thames is 737 feet in width. 
The river is spanned by three spaces, the central being 352 feet be- 
tween the piers, and the side ones 173 feet 6 inches each; the two 
piers in the river are 19 feet wide each by a length of 86 feet 6 inches. 
Ihe height of the caissons of the piers, above Trinity high-water 
level, is 7 feet 6 inches. Above the level of the top of the caissons 
the piere are surmounted by towers, constructed principally of iron. 
They diminish in plan to 9 feet 8 inches by 4 feet 2 inches at top, 
the whole being surrounded by a cradlework of cast iron, upon 
which the rollers of the saddles work that carry the suspensory 
chains. Below the caissons the ironwork spreads out at the bottom 
on '* bed- plates," that rest upon York stone landings, below which 
are piles and concrete supports. Externally the whole of the piers 
are covered with an ornamental casing of iron-work. The point of 
contact of the suspensory chains on the towers is at an altitude of 
61 feet 8 inches above high- water mark ; and the top of the finials, 
that terminate the towers, is 88 feet 6 inches from the same level. 
The abutments of the bridge, both on the Chelsea and Battersea 
aides of the river, have each ''a relieving arch" in the centre, which 
serves the purpose of distributing the weight uniformly, the space 
between the arch and abutment being filled with concrete. The 
abutments, as well as the piers, rest firmly upon piles, which have 
been driven 20 feet beyond low water mark. There are also piles 
driven at an angle in front of the mooring chamber, as an extra 
security. The i^adway and overhanging footways of the bridge are 
embedded in asphalte on a ground or foundation of coTkun^XAXMixvecL 
aspbalte. On each aide of the carriage-way la placed & ttttm. iox VXsa 
JkMvjr tnMo, A very Utrge amount of additional B\xeng^SD. S& <^ 
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tained over the ordinary mode of construction that has hitherto been 
adopted in the formation of suspension-bridges, by the introdudion 
of two longitudinal lattice girders of wrought iron, one of which is 
inserted on each side, and separate the roadway from the foot-paths. 
At each end of the bridge are picturesque lodges, octangular in plan, 
the roofs covered with Portland cement, and their angles and. sum- 
mits adorned with appropriate terminations in terra-cotta. The four 
towers that rise over the caissons and piers in the river are highly 
picturesque in form, and are entirely constructed of iron, except 18 
feet of their upper portions at top, which are of moulded copper, 
'which is gilded and painted to resemble light- coloured bronze. The 
summits of the towers are crowned with globular lamps. The towers 
bear the royal arms, with the monogram *' V. A^'' Yet, this public 
way across the Thames has a horse and cai-riage and foot toll ; al- 
though the Bridge was ostensibly constructed in order to afford the 
inhabitants of Middlesex access to Battersea Park, on the opposite 
bank of the Thames ! This anomaly of paying toll for crossing a 
GrovemnKnt bridge to obtain admission to a i^ee public park was 
loudly urged in Parliament, and the people themselves held a great 
public meeting prior to the opening of the Bridge, which, however, 
for want of proper organization, defeated rather than aided the 
cause. For more than twenty years past has been agitated the 
removal of tolls from certain of the metropolitan bridges ; yet here 
is an additional bridge vfith a toll, and that a Grovemment structure, 
leading to a free, public park. Thus, while we are clamouring for 
parks and playgrounds for the people, a toll is levied upon their walk 
to one of these places of recreation. The affiiir of the Chelsea 
Bridge was an administrative bungle of an outgoing and incoming 
minister ; which, however, might have been prevented, had Mem- 
bers of Parliament attended to their local duties, and not left the 
matter to chance, and the poor and mean compromise of the foot 
toll being free upon certain public holidays. 

NEW WESTMINSTEE BBIDGE. 

The completion of this new Bridge is not calculated upon until 
the close of the year 1869, owing, it is stated, to the delay of the 
Board of Works in entering into the contracts for the iron work. 
The new bridge will occupy all the site of the old one, and as much 
more ground in addition. In order to avoid the expense of a tem- 
porary bridge during the erection of the new one, it has been deter- 
mined by Mr. Page, the engineer, to build half the new structure 
&t a time — that is, half its width. The piers for the western half are 
(Sept., 1858) complete, but all those for the eastern half cannot be 
commenced till the old bridge, which occupies the ground, is quite 
removed. Wherever the eastern halves of the piers pass under the 
archway of the present bridge they are being continued as spee<fify 
as practicable. Only four, however, can be thus proceeded with — ^the 
old piers being in the way of the remaining three. But by even 
tAas cfunying tiie four piers through at the pxeaent time, Mr. Page is 
^deotiDg- a congidemhle saving of time tiAd -moTie^, «a^<b ti«ti ^<a% 
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not only strengthen the old structnre, but will eventuallj serve as 
oentres from which to take it down. 

At ibe date of this Report, (Sept. 1858,) the workmen were carry- 
ing through, under the centre arch of the old bridge, the eastern half 
of the piers for the new. These piers, being nearly 100 feet long by 
17 ieet wide, of solid masonry, of course, by consolidating the ground, 
proveoted further sinking of the old piers. No sinking, however, 
had taken place for some time ; in fact, if any further settlement did 
occur, the whole mass would come down like a cardhouse. How it 
has ever held up for so long a time in its present state seems per- 
fectly marvellous. When the western half of the piers of the new 
bridge had to be sunk alongside the piers of the old, the latter of 
course were partly cut away to make room, a rather dangerous ope- 
ration at the time. The section thus exposed showed that the piers 
between the arches had never been built in regular courses of 
masonry, but that they were merely hollow walls, filled up inside 
with coarse rubble. When one of the new piers we have mentioned 
was taken under the centre arch of the present bridge, it was neces- 
sary to alter and remove the centering of timber which apparently 
supported the ruinous arch. It was then found that these supports 
(wnich, at their best, were only the poorest and weakest kind of 
piuewood) were so rotten that had the bridge really been settling, they 
would no more have withstood any pressure than so many trusses of 
straw. 

VICTORIA- BRIDGE, CANADA. 

Although the Britannia Bridge represented the most scientific 
distribution of material which could be devised at the date of its con- 
struction, it has since been improved upon by the same engineer 
in the Victoria- bridge, now in the course of construction across the 
river St. Lawrence, near Montreal. The Victoria- bridge is, without 
exception, the greatest work of the kind in the world. For gigantic 
proportions and vast length and strength there is nothing to compare 
with it in ancient or modem times. The entire bridge, with its 
approaches, is only about 60 yards short of two miles. It is five 
tunes longer than the Britannia- bridge across the Menai Straits, 
seven-and-a-half times longer than Waterloo- bridge, and more than 
10 times longer than the new Chelsea- bridge across the Thames ! 
The Victoria has not less than 24 spans of 242 feet each, and one 
great central span — itself an immense bridge — of 830 feet. The road 
2S carried within iron tubes 60 feet above the level of the St. Law- 
lenoe, which runs beneath at a speed of about 10 miles an hour, and 
in winter brings down the ice of some 2000 miles of lakes and upper 
riven, with their numerous tributaries. The weight of iron in the 
tubes will be upwards of 10,000 tons, supported on massive stone 
iHera, each of solid masonry. So gigantic a work, involving so 
heavy an expenditure, has not been projected without sufficient 
cause. The Grand Trunk Railway of Canada — one oi \i\i^ ^c^aXmuX. 
national emterpiisea ever entered on — is upwards oi WQ^ Tsi^«a Vet 
Jeogtb, opening up a vast extent of fertile terntoxy iox >i\ia \iv\Tva*K» 
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<^ future immignbtion, and^ by connecting the Bettled proyinces of 
Western Canada with the seaboard States of the American Union, 
calculated to afford full scope for the development of the industrial 
resources of that magnificent colony. Without the Victoria-bridge 
ihe system of communication would have been manifestly incom- 
plete ; the extensive series of Canadian railways on the north side 
of the St. Lawrence, terminating opposite Montreal, would, for all 
purposes of through traffic, be virtually sealed up during the six 
months of the year that the St. Lawrence is closed against navigation 
by the ice, and the Grand Trunk system must necessarily have re- 
mained to a great extent nugatory, in consequence of the province 
being cut off from the coast, to which the commerce of Canad» 
natiirally tends. — Quarterly Review. This stupendous Bridge is de- 
scribed in the Year-Booh of Facts, 1858, p. 18. 



GEAND TRUNK RAILWAY OP CANADA. 

MsBSRS. Peto, Brasset, and Betts, the contractors for the 
Victoria-bridge at Montreal, belonging to this Company, have pro- 
gressed during the past summer at a rate that gives hope they may 
be able to open it for traffic in October, 1859, instead of on the Ist of 
January, 1860, in accordance with the terms of their last contract. 
It is estimated that if these two or three months can be gained, they 
will probably make a difference in the receipts of the Company for 
the .second half-year of 1859 of from 70,000?. to 80,000?. The 
number of hands at the work on Ist October, 1858, was 8281, ap- 
portioned as follows : — Fitters and smiths, 153 ; riveters and platers, 
121 ; carpenters, 280 ; masons and stonecutters, 326 ; painters, 19 ; 
labourers, 1331 ; raftsmen, 49 ; boys, 75 ; crews of steamers and 
barges, 450 ; men employed at the Canada works, Birkenhead, in 
the construction of tubes, 477. There were also employed on the 
bridge 142 horses. The bridge consists of twenty-four spans of 
242 feet each, and one in the centre of the river of 330 feet. The 
spans are approached on each side of the river by a causeway, each 
terminating in an abuUnent of solid masonry 240 feet long and 
90 feet wide. The causeway from the north bank is 1400 feet long, 
that from the south bank is 700 feet. 



the subalpine tunnel. 

An interesting communication on this important subject has been 

received by the French Academy of Sciences from M. Menabrea, one 

of the most distinguished members of the Piedmontese Parliament. 

It was stated several months ago that the immense work of boring a 

Tunnel under the Alps between Modane and Bardon^che had com-r 

menced ; but we have now to record some noteworthy facts whidii 

might, perhaps, never have been discovered but for the peculiar 

methods employed in this colossal operation. Modane and Bar- 

doa^cbe are atoMted on opposite sides of the Alpine chain which 

tHridea Piedmoat from Fnnoe, and precisely at a -^mVi 'w\i«x^ \2DSk 
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TftUeys of the Arc and the Dora, which lie neariy od the same level, 
run parallel to each other, and the mountain is narrowest. The 
thickness of the mtervening mountain is thirteen kilometres in a 
straight line ; the actual tunnel will be twelve and a half kilometres. 
It IB designed in the same vertical plane, but, to facilitate dnunage, 
is somewhat higher in the middle than at the orifices, so as to form 
gentle slopes on both sides^-one not exceeding an inclination of five 
per thousand, and the other being twenty- three per thousand, in 
ooDsequence of a difference of level between the two extremities, 
the numbers being, — Bardon^che (southern orifice), 1824 metres ; 
culminating point, 1335 metres ; Modane (northern orifice), 1190 
metres above the level of the sea. The crest of the mountain being 
1600 metres higher than the culminating point, the sinking of shafts, 
which is the metfaod generally employed in order to begin boring 
tunndis at several points at once, was out of the question ; hence 
the tunnel could only be worked at its extremities, so that the 
labour by the ordinary processes could not be accomplished in less 
than thirty- six years. Then, how was a depth of gallery of three 
or four kilcHuetres, and having but one orifice, to be aired ? These 
were all serious obstacles. MM. Elie de Beaumont and Angelo 
Ksmonda having examined the mountain geologically, found it to 
contain micaceous sandstone, micaceous schists, quartzite, gypsum^ 
and limestone, all easy to blast, the quartzite alone excepted ; but 
the stratum of this is not likely to be very thick ; the other difficult 
tiee alone therefore remained, and these were at length overcome by 
three Sardinian engineers, MM. Sommeiller, Grattone, and Grandis, 
who proposed to turn the abundance of water for which the locality 
was remarkable to account by applying it to a peculiar system of 
perforation and ventilation, which we will now endeavour to explain. 
The first apparatus devised by these gentlemen consists in an 
hydraulic air- condenser, which is a S3rphon turned with its orifices 
upwards, and communicating by one of them with a stream of water, 
by the other with a reservoir of air. The water, descending into 
the first branch, enters the second, and by the pressure it exercises 
condenaes the air, which is then forced into ^e reservoir. This 
done, a valve is opened, by which the water contained in the syphon 
is let out, and the operation recommences. The emission and intro- 
duction valves are regulated by a small machine operating by means 
of a column of water ; and the air in the reservoir is maintained at 
a constant degree of pressure by a colmnn of water communicating 
with another reservoir above. Thus, with a waterfall twenty metres 
in height, the air is condensed to six atmospheres, equivalent to the 
pressure of sixty-two metres of wateri This condensed air is used 
for two purposes — first, as a motive power, and then for ventilation. 
Two kinds of perforators, worked by condensed air instead of steam, 
are employed, one invented by Mr. Bartlett, the other by M. Som- 
meOler ; and the manner in which these machines perform their duty 
affords the first practical demonstration of the po»&\b\]ii\.^ cA €ai'<^<Q^- 
ing oompreaged turaaa motive power with advaiiit&g,<Q. "B^ -mfiaso^ 
of ibese perfaraton, boles for blasting may be boxe^ >3KCO\x.vfi^ "^fiaft 

D 2 
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hardest sienite in one-twelfth of the time which would be required if 
ordinary means were employed. 

In order to understand the importance of this result, it may b^ 
stated that, in tunnelling, three-fourths of the time is employed in 
boring holes, and the remainder in charging and blasting; hence, 
accelerating the former operation is an immense advantage. The 
perforators have another advantage ; in a place where three couples 
of miners would hardly find room, eighteen perforators may be set 
to work ; so that, by these ingenious contrivances, as well as by 
others for clearing away the rubbish, the perforation of the tunnel 
may be effected in six years, instead of thirty-six. The air that has 
been employed as a motive power is used to feed the gallery ; but 
when the latter shall have reached a considerable depth it wUl re- 
quire 85,924 cubic metres of air per twenty-four hours to replace 
that which has been vitiated by respiration, torches, and gunpowder ; 
and this quantity, in the form of 14,320 cubic metres of aur con* 
densed to six atmospheres, the reservoir can furnish. A new and 
curious fact has been observed during these works — viz., that when 
the air condensed to the degree above-mentioned is shot into the 
gallery from the machine, any water happening to be near the latter 
suddenly congeals, although the ambient temperature be about 18" 
Centigrade (72** Fahrenheit). Hence, when a large mass of com- 
press^ air is driven into a gallery situated at 1600 metres below the 
outer surface of the earth, and where consequently the temperature 
must be about 160° Fahrenheit, the dilatation of the compressed air 
produces a diminution of temperature sufficient to counterbalance 
the excess alluded to. The progress now making per day in boring 
is three metres on each side of the mountain, or six metres pw day 
in aXi,— Times, July 8, 1858. 

BRITISH RAILWAYS. 

At the present moment we leara, from returns recently published, 
that we have in this country alone 9500 miles of Railway executed 
and in actual operation ; and taking, at a rough calculation, one loco- 
motive engine with a force of 200-horse power to every three miles 
of railway, and assuming each to run 120 miles a day, we thence 
calculate the di8t;ince travelled over by railway trains to be equal to 
880,000 miles per diem, or the enormous distance of 138 millions of 
miles per annum, a space measuring the distance of the planets, and 
beyond the conception of those unacquainted with figures. To tows- 
port engines and trains this distance requires a force equivalent to 
that of upwards of. 200,000 horses in constant operation throughout 
the year. 

As regards the commercial value of Railways, suffice it to obserFO- 
that a clear revenue of twelve millions is left, after all expenses are 
paid, for distribution amongst shareholders and creditors. This 
amounts to three and three-quarters per cent, per annum — a small 
retum upon 320 millions, the original cost of 9500 miles of railway, 
on an average of 34,0001. permUe. — Mr. Favrba-wm; Proc. Britiah 
AuocieUian, 1858, 
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BAILWATS IN FRANCE, ENGLAND, AND IRELAND. 

The Inaugural Address of the President of the Institution of Ciyil 
Sngineers (Mr. Joseph Locke, M.P.,) related to the principles and 
diaracter of the French Hailway System, which the President was 
encouraged to attempt in consequence of the late President, Mr. 
Bobert Stephenson, having so fully discussed the main features 
<^ English Railways — ^the origin, progress, and i-esults of which are 
in many respects strikingly dissimilar to those of the Continent. 

Our limits will only allow the quotation of a few of the leading 
points of Mr. Locke's valuable paper. 

The practical results in England have been immense convenience 
and advantage to the public who use, and inadequate profit to those 
who have constructed, our railways. But in France the terms are 
reversed, the capital invested yielding a good profit, whilst the 
servioe to the public, although far in advance of aU former means of 
oonyeyanoe, is still very limited. 

In contrasting the systems, it was shown that the real difference 
is greater than is apparent on a mere comparison of per centage of 
income and profit ; and that other things being equal, the advantage 
may be assumed to be in favour of Engknd, in all that is essential to 
the success of improved communication ; and all circumstances 
being considered, the result should have been a higher rate of profit 
from railways in England than in France. 

The essential characteristics of the French system are — first, the 
determination by the State of the locality and direction of the main 
arterial lines of railway ; and secondly, the process which the State, 
whilst adhering to its general rule, of absolute control over the 
sdection of lines, has thought proper to employ, in order to obtain 
the desired progress in their construction. 

The total cost of the 7030 miles conceded is estimated at about 
24,600^. per mile : 19,600Z. is to be provided by the Companies, and 
50002. by the State ; what the actual cost would ultimately be is not 
yet ascertainable. 

A comparison of the expense of construction of the French and 
English railwa]rS exhibits an unfavourable picture of the latter ; the 
estimated cost of the former being about 24,688^. per mile, whilst 
that of the latter is about 31,690Z. per mile. 

The cost of railways will probably be diminished in future in 
England, whilst in France they have not yet reached the culminating 
pomt, as between the years 1841 and 1854 the cost gradually in- 
creased from 18,6002. per mile to 26,6642. per mile. 

In return for its aid and protection from rivalry, the French 
Government has secured the gratuitous conveyance of the mails, and 
has laid a tax of 10 per cent, on passengers, and on first-class goods, 
which two items yield 6 per cent, on the sum of 36,000,000 of sub- 
ventions. Low tarifis are fixed for soldiers, sailors, prisoners, 
paupers, &o. — ^participation, in some cases, after certain division of 
profits — and the possession, as the end of the conceaavoxv^, oj cX\ iUa 
railv>ays in France, After all these conaideTaWotia, ^iJaa "SiceiiOsv 
Bfstem appears to have reconciled the intereata "bo^k o^^iJcie ^TOxa<a\«t% 
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and of the State, as whilst the former have obtained a liberal return 
fOT their outlay, the latter have secured substantial benefits, for the 
aid they have given ; in short, the railway interest in France has not^ 
as in England, been made a victim of public exigencies and private- 
Gupidity. 

Vet the limited service for the public on the French lines, M 
oompared with the English system, is deficient. This induceif- 
economy, and influences the profits ; still, the cost of fuel, and all 
that belongs to the locomotive power, is greater than in England. 

French railways are almost entirely imitations of those alread^r 
completed in England, where the experiments were made, and 
trhere both the engineers and the operatives had to acquire their 
experience practicSly. 

Several instances were given by Mr. Locke, of his own per- 
sonal experience in the construction and maintenance of French 
railways. He found it, at the beginning, indispensable to secure 
the co-operation of experienced contractors, and this induced the in- 
troduction by Messrs. Brassey and Mackenzie of the machinery and 
skilled labbur at their command, in order eventually to instruct 
others in similar works. The success which attended their efforts, 
particularly those of Mr. Brassey, not only in France, but in nearly 
every part of the globe, fully justified the importation of Englishmen 
to France for the intended purposes. 

One of the most striking consequences was the introduction of the^ 
class of " navvies, " whose appearance, habits, manners, and mode of 
work, were equally novel to the French ; yet they soon became per- 
fectly at home, and inspired such confidence among the naMvfr 
labourers, that they would not undertake any task-work unless th& 
gang was headed by a * * nawie." The force of the example of thes& 
men is now manifest, in the improved style of work on the Frencb 
lines, so that there is now little, if any, difference in the relative 
values of the labour obtained from each. Thus, the introduction of 
English labour, far from being a grievance, as was assumed, as 
previously in the case of the iron trade and machinery manufacture, 
considerably improved the condition of the French working class. 

Large manufactories of engines have been created, equal to the- 
supply of the wants of the country, and English mechanics are now 
scarcely seen on any other than the Kouen Railway. Neither the 
precision of manufacture nor of manipulation have, however, yet 
reached the English standard ; nor has the economy of working been 
brought so low, notwithstanding the speed being lower, the wages- 
being less, and the trains less frequent, better filled, and carrying 
less dead weight. 

In absolute construction there is little to remark. The masonry is. 
more lavish in quantity ; the slopes of cuttings are not flat enough, 
and are frequently pitched with stone; the rails are chiefly the- 
double-headed parallel, as first used on the Grand Junction line, in 
SngJand; the gauge is identical with the English standard, and 
HDifarm tbroughont the country ; and tbe peTmaxienX. 'w«3 ^^aewily 
diShra but little from the majority ot tbe Btlt\s\x\meB. 
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One national p«caliarity is the employment of females in the 
booking-offices^ level crossings, kc, and other departments of 
French railways^ to the duties of which they are found well adapted. 

In sonuning up, it was obeerved that the difference in estimated 
eost per mile of the lines hitherto conceded, or made in France, as 
compared with those in England, might be taken at 50 00^ to 7000/. 
To this must be added in the French promoter's &vour the 50002. 
per mile famished by the State. If, howeyer, from the English rate 
were taken the outlay solely due to disadyantages from which the 
FrNich were exempted, the difference in fayour of the latter, making 
every allowance for the more even surface of their countiy, would 
be consideraby reduced. 

IBISH RAILWAYS. 

Ms. G. W. Hemans has read to the Institution of Civil Engineers 
a paper " On the Railway System in Ireland, the Government 
Aid afforded, and the Nature and Results of County Guaran- 
tees." It i^pears that, in 1854, the French railway shareholder 
received, on an average, 9 per cent. ; while, on the other hand, in 
18579 ^^0 Eng^sh railway shareholder only obtained 8*12 per cent., 
or less than what was derived from money invested in the public 
funds. In the one case, assistance and protection have been 
afforded by the Grovemment ; but in the latter, as is well known, 
speculation has been allowed to take its freest development. The 
result is that, at the end of 1856, in England and Wales alone, with 
an area of 58,000 square miles, there were 6441 miles of railway 
opened ; but in France, with an area of 204,000 square miles, there 
were only 4060 miles of railway opened ; so that England and 
Wales were Relatively 500 per cent, better furnished with railways 
than France, and at the same time the accommodation on the indi- 
vidual lines was superior. It might be assumed, however, that 
althoagh the shareholders lost by competing lines and duplicate 
stations, the country gained ; for in no case has any line been 
aotoally closed for want of traffic, or because it is valueless. In con- 
clusion, Mr. Hemans states : — '* At the end of 1856, there had been 
constructed, in Ireland, 1056 miles of railway, rather more than one- 
half of whidi were nngle line, though the works were for double 
way. The cost had amounted to fourteen millions, the average per 
mile having been less than 15,000Z. ; but lately this had been re- 
duced to fhnn 60002. to 70002. per mile. The average receipts were 
212. per mile per week, the dividend amounted to 4 j^ per cent, nearly, 
and the worlung expenses to 39 per cent. In England these figures 
were — ^receipts 602. per mile per week, dividend 3*56, and working 
expenses 49 per cent, respectively; the cost per mile having reached 
40,0002. The favourable result here indicated is attributed to 
economy in construction and in working." 

BUBSWTimON OP OOAL FOR COKE IN BAIL¥?AX LOCOllLOITTBa. 

A ChasMSPONDENT of the Times, writing from Arbto^b^Xi, ^^"^"o^* 
ter 20, 1858, saya ;— 
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It is perfectly apparent that if Coal can be sabstitated for Gdra in 
the working of Locomotive Engines, an immense saving to raihray 
companies will ensue, both from the reduced expenditure fm-fuel and 
the increased duration of the boiler tubes, &c. That such substiitit- 
tion may be made without annoyance to the public from siAoke hai 
been proved during eighteen months in the working of a smdke* 
preventing appliance in use on the railway between Aberdeen and 
Perth. This appliance is very nearly, if not altogether, the same 
in every detail as that used by Mr. Lees, of the East Lanoashiie 
Rulway. The result proves that the smoke arising from the use of 
coal in locomotives may be entirely prevented by the adoption of a 
firebox, and by the judicious introduction of a quantity of cold air to 
mix with the gas generated during the progress of the coal towards 
perfect incandescence. 

A patent for the smoke- prevention appliance was secured by Mr. 
Tarrow, locomotive superintendent of the Scottish North- Eastern 
Bailway, running from Aberdeen to Perth ; his main object bemg 
the invention of a cheap and simple apparatus which might be 
applied to engines at present in use. This patent bears date the 18th 
of March, 1857, as may be seen by a reference to the Engineer^ of 
date the 6th of November, 1857, page 337. 

Since that time Mr. Yarrow has attached his patented improve- 
ments to most of the locomotives under his chu^e on the above 
railway, making use of the brick arch. In one of the engines, 
however, the arch or midfeather was constructed of copper with a 
water space, and this engine has been (September 20) running with 
it ever since. The water space arch has also been introduced into 
the fireboxes of two new engines erected in the workshops at 
Arbroath. 

Mr. Yarrow has also altered the furnaces of several stationary 
engines in this quarter, and with complete success as to the preven- 
tion of smoke. At least in this and the neighbouring manu£ftctaring 
towns there is no doubt of his patent being adopted generally by the 
proprietors of public works, to avoid the infringement of the Act of 
Parliament lately come into force in Scotland. 

WORKING ON RAILWAY INCLINES. 

A PAPER has been read to the Institution of Civil Engineers, '* On 
the Successful Working, by Locomotive Power, over Gradients of 1 
in 17, and Curves of 300 feet radius, on Inclines in America, " by 
Mr. T. S. Isaac. 

It was stated, that the road which had decidedly taken the lead in 
the United States, in the application of locomotive power to steep 
gradients, and had been generally the pioneer of improvements, 
was that extending from Baltimore, on the Chesapeake Bay, to 
Wheeling, on the Ohio River, a distance of three hundred and eighty 
miles, through a region of considerable difficulties, especially in the 
various ranges of the Alleghany Mountains. This company was 
Incorporated in 1827, and a portion of tVie ToaA-waa o^wod in. May, 
JSSO, but it was not until 1861, or tbree^ewra-^xwiovxa^^^a^Tiva!^ 
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«f the SommeriDg incline, that the great incline over the main range 
«f the Allegbanies was completed, and worked by locomotives. This 
latter had an inclination of 1 in 454 ^or eleven continuous miles ; 
and, after winding amongst the summits of the mountains for twenty 
miles, it descended on the western side, with an inclination of 1 in 
454 for nine continuous miles. The passage of this mountain-chain 
involved altogether sixty miles of railway, twenty miles of which had 
a gradient of 1 in 454» and nine miles of 1 in 50, both worked by 
beomotive power, at a speed of from fifteen to twenty miles per hour 
for passenger trains, and from ten to fifteen miles per hour for goods 
trains. 

Steep gradients and sharp curves had since been adopted on the 
Virginia Central Bailroad, on a more extended scale, and had been 
in successful operation for upwards of four years. The Mountain 
Top incline on this road crossed the Blue Ridge Mountains, at Rock 
Fish Gap, in Virginia. It was four miles and one-third long, with 
a ruling gradient of 1 in 18*87. 

BAILWAT-OABRIAGE BOOF LAMPS. 

Mb. C. Defbibs, (of the well-known firm of Defries and Sons, 
Hounsditch,) has exhibited and explained to the Institution of Civil 
Engineers, some specimens of his Improved Railway-Carriage Roof 
Lamps. Three objects are sought to be accomplished in these 
lamps. First, by admitting cold air into the burner, thus preventing 
the oil from boiling, the overflowing of the oil in the glass, so com- 
mon in other lamps, is prevented. Secondly, a simple method of 
fixing the glass is adopted, so that by having a stock of glasses at 
different stations, a broken one might easily be replaced ; instead of, 
as at present, it being necessary to send the damaged lamp to the 
repairing shops, in order that a new glass might be soldered in. 
Thus, a much smaller stock of lamps will be required, and less 
expense will be incurred for repairs ; in addition to which the 
chance of breakage, in the transit from the stores, will be 
entirely removed. Thirdly, the interior of each lamp is made in 
one piece, instead of three or four pieces, as customary. This 
tends to increase the light, which is remarkably clear and 
brilliant. 

NOVEL BAILWAY SIGNALLING APPABATUS. 

M. AlMONT, of Paris, has patented in the United Kingdom, the 
construction of an Indicating Apparatus, as follows : — Upon a disc 
of card or other suitable matenal are marked, around the circum- 
ference thereof, a number of points representing the relative positions 
of all the stations, crossings, curves, and other places with the posi- 
tions of which it is desirable that the driver shall be acquainted, 
these points all being spaced off according to their distances apart, 
from a starting point which represents the terminus from which the 
train is to start. The disc thus marked has % ce\i\>T9\ ;s>.^e^T\>sffQ, 
behind which a watch, clock, or chronometer ia placed, »o \}tiaX. H>aft 
&ee of it may he viable through the aperture, and new V\:^a ^d%^ cJl 
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the disc a fixed needle or pointer is placed. Behind the siud needle 
or pointer the card is made to rotate by means of gearing drivm by 
the axle of the locomotiye, the gearing being so proportioned and 
adjusted that while the locomotiye travels from one station to 
another, the point on the disc which represents the former station 
shall move from the needle, and that which represents the latter 
station Shall arrive at it. An engine-driver provided^with sndb an ap* 
paratus by inspecting the disc will observe the exact position of his 
train upon the line ; by inspecting the time- piece will observe the 
time ; and by comparing the two will observe the speed at which he 
is travelliDg. The apparatus being entirely independent of external 
influences, will not be liable to error or failure from fog, darkness^ 
or other like causes. — Mechmiu^ Magazine, No. 1841. 



whitwobth's railway siqnals. 
Mb. C. F. Whitwobth has illustrated his recent improyements in 
Hallway Signals by two very pretty models. One of those representt 
a line of rails in the neighbourhood of a station with the distant 
signal. By slightly inclining a particular pair of rails, and fixing a 
communication between them and the signals, the train announces 
itself as soon as it passes over the permanent way, and the signal, 
exhibited for the information of succeeding engine-drivers, Minoiinces 
that a train has just passed, and that it would be dangerous for them 
to continue their journey until the obstruction is removed. Mr. 
Whitworth has also exhibited a model of a railway signal intended 
to be attended by an ordinary signal man. The new principle in it 
is the use of a wheel instead of a lever. This wheel, like the wheel 
of a vessel, moves the arms of the signal, and registers the fact of its 
having done so, by ringing a bell both at the station and at the wheel 
itself. In misty weather, consequently, the signal man will be per- 
fectly aware when he had discharged his duty and when the proper 
signal was displayed, 

SAFETY BAILWAY INDICATOR. ' 

M. KsoNAULT, one of the chief functionaries of the French 
Western Eailway, has invented an Indicator for announcing the 
departure of trains at the different stations along a line. The appa- 
ratus consists in a dial-plate, with a hand which may move right or 
left, according to the direction in which the train is to start. The 
station-master at the terminus from which the departure takes place, 
has only to press with his finger on a knob with which the dial-plate 
is provided, to make all the apparatuses of the same kind along the 
line mark the departure ; the hands remain in the same situation 
even when the communication is interrupted, and (this is the most 
important point), should an inattentive station-master press on the 
knob of his indicator while the hand marks the impending arrival of 
a irain, the hand will not obey this wrong impulse, but remain 
where it is, and thus call the station-master's attention to the mistake 
Ae WMs about to commit. — Paris CorreapondenXi oi \\v<& T'uin\e«. 
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APFABATUB FOR WORKINO BAILWAT BREAKS. 

A MODBL has been exhibited to the Institution of Civil Engineers, 
bj Mr. Hall, of an apparatus by which railway carriages are coupled 
togeihery so as to make the action of the breaks continuous through- 
oat the train, and thus render it possible to apply three or four 
bnalcs simultaneously. A longitudinal square bar is suspended 
under each carriage, the connexion being mide by a universal joint 
eonpling. In making up a train, the great blocks of the great vans 
ve screwed up close to the rims of the wheels, and then the coupling 
fa effected, so as to avoid the possibility of slack. The break- blocks 
are ed arranged on the carriages that two operate in each direction, 
so ihiit the earriages may be moved either backwards or forwards, in- 
discriminately ; but this is not the case with those attached to the 
tenders and the break- van. The mode of applying the power is 
nmilar to that ordinarily in use. There is a worm-wheel on the 
•inndle of the handle from the van, working into a cog-wheel, fast 
on the longitudinal shaft. On this shaft there is also a screw work- 
ing in a loose collar, to which is attached the ends of one pair of 
levers, operating the arm of a lever, on a fixed shaft, also carrying 
the levers to which the blocks are attached. 



o'neill'8 iron tblegrafh for railway traiks. 

A MODEL of Mr. O'Neill's Iron Telegra^ for Railway Trains has 
been exhibited to the Institution of Civil Engineers. 

An iron bar, extending under each carriage, is suspended on a 
pin a little from the centre, so as to make one end heavier than the 
other. The heavy end is securely held in a bridle, by a hanging 
latch ; whilst the light end, which also passes through a bridle, has 
a tongue which draws out from the bar, and reaches under the latch 
fixed on the next carriage. By disengaging any one of the latches the 
heavy end falls, and the light end, in rising, throws up the next latch, 
and so on t-o the guard's van, where the last light end is arranged 
BO as to ring an alarm. A chain, or wire, can be fixed to each latch 
and brought into the carriage, so as to give the passengers, in the 
event of danger, the means of signalUng to the guard. A duplicate 
set of bars on the other side of the cariiage enables the guard in- 
stantly to communicate with the driver, if necessary. The end of 
each tongue has a rising point rivetted loose, so that the porter, 
when coupling the carriages, can put it in position for disengaging 
the latch, in case the carriages should become detached by the 
breaking of the coupling chains. As the bars are not connected, any 
number of carriages can be taken off) or put on, at a station, by 
merely turning the loose point on the end of the tongue up or down. 
The cost of applying this apparatus, it was estimated, would be 
about thirty shiiliings per carriage. — Mechanics* Magazine, No. 1814. 

WALKING ON WATER. 

M. OcHSNER, of Rotterdam, is said to have invented ^ tcvo^<& q*l 
Walking on Water, and be has been called ** the ftTftt"90^o*cw^>a«t '" 
lie "podosoapa" are a apecies of sabot, about ftiteeii iw\.\ai\% wA 
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Dine inches high (or deep). Standing erect, the podoscapher, pro- 
vided with a pole flattened at the end (for paddling), and twelve feet 
long, can advance, tarn, or recede with great swiftness in water not 
deeper than the length of the pole. M. Ochsner won a wager by 
ascending the Rhine, from Botterdam to Cologne, in his podiMoapht 
in seven days. The novelty of such a mode of progression on water, 
however, is not so unprecedented as appears to be imagined. About 
thirty-five years since, the writer witnessed a decidedly less clumsy 
and more ingenious mode of walking, treading, or riding on water, 
in the harbour of Leith. This consisted of a machine not unlike a 
velocipede, but mounted on water-tight floats instead of wheels. 
The inventor, mounted on this machine, with hinged paddles on hk 
feet, made rapid progress over the surface of the water. The floats^ 
in the present instance, are superseded by the '* sabots ;*' but while 
these latter are no less than fifteen feet long, the former were little 
more than as many inciies in length and depth : there were three of 
them, one before and two behind, and the apparatus floated by them 
was of slight iron rods, on which a saddle was fixed which the 
water-treader bestrode. — Builder, 



TO MAKE PAPER IMPERVIOUS TO WATER. 

The following preparation for Waterproofing Paper intended for 
packages exposed to the weather is said to be recommended by Pro- 
fessor Muschamp, of Wurtemberg. Take 24 oz. of alum and 4 os. 
of white soap, and dissolve them in 2 lb. of water : into another 
vessel dissolve 2 oz. of gum arabic, and 6 oz. of glue in the same 
quantity of water as the former, and add the two solutions together, 
which is now to be kept warm, and the paper intended to be made 
waterproof dipped into it, passed between rollers, and dried ; or, 
without the use of rollers, the paper may be suspended until it is 
perfectly dripped, and then dried. The alum, soap, glue, and gum 
form a kind of artificial leather, which protects the suHace of the 
paper from the action of water, and also i-enders it somewhat fire- 
proof. Merely to convert paper into artificial leather, this would be 
rather a complicated process compared with the dipping of the paper 
in diluted oil of vitriol, and then washing it immediately with waSfcer 
tind drying ; but the Professor's method may perhaps render paper 
more impervious to water. 

COMBUSTIBLES MADE FIREPROOF. 

It was long since suggested in the Builder, that the dresses, cur- 
tains, and other combustible properties in theatres, might easily be 
rendered incombustible. "A wonderful discovery" is described in 
the French papers, which appears to be a fresh realization of this 
suggestion. A Mens. Carteron is the inventor, it is said, of a new 
kind of *• paint," which i-enders everything to which it is applied 
perfectly fireproof. In presence of the Emperor and Empress, a seriei 
of experiments to test the value of this invention has been made. 
J^/re was applied to some ladies' dresaea, \>wfc vi\Ocio\x\. mv^ «€Gdct^ thiu 
proving that articles of the lighieat tex^tvwre ma.^ >o«i x«i!kd«c^ txwjc 
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itible. An attempt was afterwards made to set fire, by meaiiff 
bee, to the tent of a superior officer, completely fitted ap with 
curtains to the bed, &c., but without effect. A hut built of 
uid thatched with straw, was operated on ; but the half to 
the new invention had been applied remained uninjured. A 
heatre, with all the scenery, &c., prepared with the composi- 
^sisted eyery attempt to set fire to it. 

Watson's patent ventilators. 
T of the ships of the Boyal Navy, recently fitted for sea in our 
rds, have been furnished with a number of Ventilating Appa- 
ll tie invention of Mr. Charles Watson, of Halifax. They 
plicable to buildings of every description, and are of very 
construction. A single tube or flue is employed for the pur^ 
livided throughout into two passages or shifts, one for the 
ding fresh air, and the other for the ascending vitiated air ; 
rided tube generally passing through the roof of the building, 
rming a direct communication from the ceiling of the apart- 

be ventilated to the external atmosphere. It can, however, 
pted to almost any situation, and has been applied to build- 
f many floors or flats, and to the lower and middle stories of 
kctories, where the heat and steam are withdrawn by a modi- 

1 of the same arrangement, without taking the ventilating tube 
h the floors above to get through the roof, the tube being 
through the side wall and terminating outside at the required 
-Mechanics' Magazine, No. 1809. 

preventing down draughts in ohimnsts. 
, H. Wbtherell, of Upper Chapman- street, St. George's East,, 
itented a singular but very efficient apparatus for ^e above 
le. It consists of a valve and valve-seat made and acting as 
bar described. He fits a seat in metal or other suitetble 
si at any desired height in a chimney or flue, and above the 
ispends a ball filled with some gas lighter than atmospheric 
he ball oflers no impediment to the passage upwards of smoke, 
d air, or any other ascending current ; but any descending 
t is effectually stopped by the valve, which is thereby forced 
on to its seat. — Mechanics* Magazine^ No. 1815. 

roof of the LEEDS NEW TOWN HALL. 

, C. Brodrick, in a paper read to the British Association,, 
es of this novel construction : — 

trindpal points which are worthy of notice in this roof are the absence of 
as, which allows of the ceiling of the hall being brought nearer to the 
• of the roof than is usually the case. The roof cousuts of eight sets of 
ila framed together. Each principal consists of a semicircular laminated 
ned of twelve li-inch planks, 9 inches wide, nailed t<^ther and fastened 
rought iron bolts and straps. They are placed in couples, and stand im- 
fly over each of the columns in the Uall. They are re&pec^N^Vl ^^<m^. wA 
apart. The vridth of the room is 71 feet, and tbe ftpiia^^ otXk« '^'^ 
Yom the ground. The entire height to the top ot \iieTOotVaW^'MX»^^ 
ag 78 feet high in the clear. This system of Toofii Yua \>e«ck. «A!S\^aAl'K>^'^^' 
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frequently in France than in England, the only one with which he was acquainted, 
of any considen^le size being the station of the Great Northern Railway, at King^B 
Cross. The laminated rib is the invention of a French engineer. It was at fint 
suggested for a bridge over the Rhine, in the vear 1811. Sevend yean later, M. 
Emy constructed several roofis on this plan ; but all his roofs, aa well as the one 
at King's Cross, being very near to the ground at their springing, and without 
ceilings, are consequently much more manageable than tne roof of the Town 
Hall, which has a very elaborate plaster ceiling attached to it, and the si^giog 
is at a considerable distance from the ground, he had taken the preoantikm 
to .insert several additional struts and braces as a preventive against any change 
of form or outward thrust. Both these points had been attended with the meet 
complete success, there being not the least perceptible outward thrust or chaoge 
of form since they were put up. The latter fact was proved very satisfoctorily by 
the plasterers, who were enabled to nm the mouldings on the ceiling from the 
centre. The brackets for these mouldings were not gauged from a centre, but 
fastened to the ribs according to their sizes. In constructing these semicircular 
ribs, he was much struck with the small amoimt of sinringing or alteration of 
form. If the principle of these laminative ribs were better understood, he was of 
opinion that many of our church-building architects would adopt it instead of 
depending on three or four over-strained joints for one tie. 

Mr. Scott Bussell said the roof of the Town Hall appeared to open 
to us the English era of circular architecture. He hoped that the 
example of the Leeds people in selecting a good architect and a good 
plan, and letting the good architect carry out his own plan in his 
own way, would be generally followed in the country. As straizgers, 
all the members of the Association must congratulate the architect 
on having employed the best principles known in our time, and at a 
moderate expense. 

chubb's new till. 
The frequent plundering of shop- tills of late has induced Mr. 
Chubb, the scientific lockmaker of St. Paul's Churchyard, to invent 
one of a new description, made of iron, and so encased as to ensure 
perfect security as regards all attempts to obtain access to the 
contents by any other means than the legitimate key. Such a thing 
as pilfering from this Till, by any sly side-wind, like those to which 
too many tills are liable, is here out of the question. Nothing short 
of unscrewing it from the counter, and walking off with it bodily, 
would serve the purposes of dishonesty in this case ; and perhaps 
Mr. Chubb will excuse the liberty we take in suggesting to him, that 
an additional security, in the prevention even of such a contingency, 
might easily be obtained by bolting and riveting its fastenings 
through the counter, instead of merely screwing it on to the under side. 
The article is so massive and weighty, that there must be a constant 
pull upon ordinary screws, hanging it up in this way, at any rate ; so 
that a double advantage would thus be gained. — Bmlder. 



PLANE- STOCKS MADE BY MACHINERY. 

Plane Irons are very largely made in Sheffield, but it has been' 

necessary to send them to London, Birmingham, &c., to be fitted 

with stocks, which have been made by hand. Messrs. Brooks and 

8onB, of the Howard Works, Sheffield, have purchased an extenidve 

set of mucbinery, to manufacture tViem mtk ^;cQ&ter rapidity, 

»ccu29cyj and cheapness^ than can \)e aMained'Hi'j \iiNQA.^si^wsstt. '^Joa 
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eriefi of machmea consists of eight, arranged in one large room. 
lie first machine cuts the blocks out of the plank. The second, by 
be action of two circular cutters, planes their sides. The third takes 
AT the ends of the blocks. Then comes a curious machine for sinking 
he mortise. Two chisels, from opposite directions, work to and 
rom a point in succession. The bed on which the block rests gra- 
aally rises, bringing it within reach of the chisels, which, by suc- 
asiiye strokes, cut out the mortise to the required depth. The 
fih is the mouth-cutting machine. Another circular-cutter, of still 
mailer diameter, cute a groove with two semicircular ends for the 
oat. Then comes the abutment machine. The wedge is cut by a 
eparate machine. The next is the bedding machine, which makes 
Iso the breast cut and the cut for the ware. 



DIGGIKG MACHINE. 

This machine, the invention of Mr. Bicketts, is a locomotive 
n^bae, with flue-and- tube boiler, propelling itself slowly by means of 
jnions, spur-wheels, and cog-teeth on the inside of one of the broad- 
■ellied travelling wheels ; and, at the same time, driving, with pitch- 
bains from pinions on each end of the engine crank-shaft, a revolving 
igger hung transversely behind. This digger consists of a strong 
haft of 2 J inches square, and about seven feet long, on which are 
ided a number of curved arms, carrying prongs or spade-shaped 
utters or shares of chilled cast-iron. The circle described by the cutters 
J 2 feet in diameter, and the digger rotates in the opposite direction 
> that of the carriage-wheels, so that the blades enter the hard ground 
nm below, carry over the loosened soil, and deposit the pieces mostly 
I an inverted position. The digger makes, say, about sixty revolu- 
ions per minute, while the engine advances 45 feet in the same 
ime ; and, as there are two cutters in one ring (at opposite 
iameters), each cutter takes 4^ inches "bite." Three men are 
aqafred to work the machine. Going 5 inches, and sometimes 
inches or 8 inches deep, it makes very fair work, according to the 
farh-lane E^cpress — ^good enough to show that on light land in dry 
leather it might be a valuable tool. 

EFPECTB PRODUCED ON GLASS BY EXPOSURE TO WATER. 

At the recent meeting of the British Association, Dr. C. W.Bingley 
ead a paper ** On the Effects produced on Glass by Exposure to the 
Lction of Mud in Water." Along with several other articles lately 
)und in the lake at Walton Hall, near Wakefield, were a piece of 
dndow-glass and the remains of an ancient bottle. It is supposed 
bat they have been buried in the mud ever since the Hall was 
ttacked by Oliver Cromwell's soldiers. The interest these specimens 
tossessedy in a scientific point of view^ consisted in the remarkable 
ppearance they presented after their submersion, possessing hues of 
okmr rivalling those of the finest specimen of pearl sheUs. The 
Qud in which they had been embedded contained a laxge Q^Mi\Iv\>^ c!»l 
ttfuaic matter and sulphide of hydrogen. On bctv^Vh^ ^i^cl& ^^% 
fSt a peoknife, the oaloured part was easily deU^'h.edL Vn. xoiTixxXft 
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scales, those exhibiting the red or deep orange rays of colour coming- 
off easily, when green or bluish scales became disclosed to view, 
which were with more difficulty removed. The glass underneath 
appeared as if it had been ground, or subjected to the action of 
hydrofluoric acid. The scales consisted of silicates of lime with 
iron, but with no potash or soda. The glass consisted of a silicate 
of potash and soda, with a very slight trace of iron and lime. The 
glass appeared originally to have b^n a pure alkaline silicate. The 
potash originally in it seemed to have been, replaced by lime and 
iron deiived from the water, in the case of the detached scales. It 
has been known for a long time that water acts more or less on glass, 
slowly decomposing it into a soluble alkaline silicate. Scheele observed 
that water which had been boiled a long time in glass vessels became 
alkaline. Ebelman published, some time ago, an account of the 
strong action of water charged with carbonic acid on glass. That 
ammonia assists the action of moisture or water very materially may 
frequently be evidenced in the case of stable windows. It is pos- 
sible that, in the present case, the silica of the glass after the sepa- 
ration of the alkali may have been left in a gelatinous state, as a con- 
dition necessary for its subsequent combination with lime and iron, 
derivable from the water, to form the less soluble silicate of whioh 
it is constituted. The glass, viewed by transmitted light, exhibited 
rays of colour complementary to the reflected rays. 



TOMB OF THE DUKE OF WELLINGTON, IN ST. PAUL'S CATHEDRAL. 

Afteb a lapse of nearly six years from the date of the death 
of the illustrious Wellington, his remains have been placed 
in a sarcophagus of porphyry in a chamber of the crypt of St. 
Paul's Cathedral. This sarcophagus was wrought and ]K>lished 
by steam power in the parish of Luxulyan, in Cornwall, in the 
field in which the boulder stone of porphyry, weighing upwards 
of 70 tons, nearly the whole of it above tlie surface of the ground, 
had been standing for ages. The Continent had been searched in 
vain for a sepulchral st«)ne sufficiently grand for a sarcophagus that 
should contain the mortal remains of the great Duke. That stone 
was at last found in Cornwall, and the whole of the woilc was 
executed by workmen in the employ of the Treffry estate, whose 
representatives were entrusted with the work throughout. The 
cost of the tomb was llOOi. 

H7DB0B0B0NATED PLASTER. 

The Patent Hydroboronated Plaster consists of common plaster 
of Paris (or " any plaster having sulphate of lime for its base"), in- 
durated by a solution of boron. This solution can, of course^ be 
made of varied strength, and so the cement may be made to set in 
any period, i.e., in a few hours or moments, according to the worik to 
be bestowed upon it. 
The effect of the hydroboron is to render the plaster very hard, 
and £t it for the imitation of matbVoa ViXi^ «^Aivea. Wa «i:!NiQ3^ 
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strength is considerable, and the patentee believes he coald con- 
Rtract a colamn of it capable of bearing an equal pressure with free- 
stone. The process ensures the evaporation of the liquid ; hence the 
nirfiuse is fit for paint almost immediately. It possesses every advan- 
tage churned on behalf of other cements, with two additional quali- 
ties — ^yiz., its setting being retarded according to wish, and, in point 
of price, being considerably cheaper. 

It is in the imitation of marbles and stones that the patentees 
have principally used it, and the result of their experience is satis- 
&ctory. We confine ourselves, as in other cases, to pointing out a 
new material for trial. — Builder, 



ARTIFICIAL 8T0NK. 

A KKW combination of mineral substances for the production of 
Artificial Stone has been provisionally specified by Mr. F. Puis, of 
Haverstock-hill. The invention has reference to the production of 
artificial stone for ornamental and other purposeR, and consists in 
the combination of powdered emery, flint glass, ruby, diamond, 
melted alumina, oxide of iron, or similar hard mineral substances, 
with proportionate quantities of lime, barytes, plaster of Paris or 
chalk, and silicate of potash or soda, or potash and soda powdered 
in solution, or in a semi-fluid state. For the production of stone for 
lithographic or ornamental purposes, Mr. Puis combines Ihoe or chalk 
powder with silicate of potash or soda, or otherwise, to which 
colouring matter may be added as required ; and for meerschaum 
mixes carbonate of magnesia or oxide of magnesia, or a mixture of 
both, with silicate of potash, soda, or otherwise, to which may be 
added small proportions of shiked lime, chalk, or clay. Either of 
the above compositions may be pressed into moulds, warm or cold, to 
give it the required shape, and render it close and compact. — 
Builder, ___ 

HYDRAULIC CEMENTS. 

A PAFEB on this subject has been submitted to the Paris Aca- 
demy of Sciences by M. F. Kuhlmann, showing the advantage to be 
derived from the combination of silicates with mortars and cements 
in general, and especially with those that are intended to resist the 
action of sea- water. It is well known that the first eflfect of water 
on cements is that of forming hydrates ; after which a gradual con- 
traction takes place, producing a degree of hardness, which increases 
in proportion as the contraction is slower, and there is more silex or 
alumina in the cement. Now, M. Kuhlmann has observed that if 
alumina or its silicate, or else magnesia, whether caustic or carbo- 
nated, be kneaded into a paste with a solution of silicate of potash or 
soda, the compounds resulting therefrom will bear a pei-fect resem- 
bUoce to the natural silicates, such as feldspar, talcous slate, mag- 
neute, &c., and will, by repose and slow contraction, become hard 
and semi-transparent, resisting in a high degree t\ie cotTO&\N« Ci^<i^:X» 
of water. If alaked lime he added to the said oom^o\]LXv^> VXi^l "^^ 
gain the propertiea of hydraulic cements. ^. \*\ca.\., *^>wi.> >aa.'Ta^^ 
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shown that calcined magnesia added to a cement would resist the 
action of sulphate of magnesia, M. Kuhlmann has endeavoured to 
torn this observation to account, by mixing calcined dolomites 
(which contain magnesia) with mortar, with the addition of Allr«liT»A 
silicates. This composition he finds veiy advantageous, since most 
of the salts contained in sea water must contribute towards the pre- 
servation of such cements. In fact» the chloride of magnesium, as 
well as the sulphate of magnesia, will be decomposed and fonn a 
layer of silicate of magnesia on the surface of the cement ; in the 
same manner, the sulphate of lime must, being in contact with the 
silicate of potash or soda, form a silicate of lime ; and all these sili- 
cates strongly resist the action of sea-water. As for sea-salt, which 
is a chloride of sodium, M. Kuhlmann proves that, in the proportion 
in which it exists in sea-water, it will slowly decompose the silicate 
of potash contained in the cement and leave the silex free. Hie com- 
positions proposed have therefore the singular property, not only of 
resisting the corrosive qualities of sea- water, but of actually becom- 
ing more insoluble the longer they are in contact with it. A cement 
composed of 30 parts of rich lime, 50 of sand, 15 of uncalcined day, 
and 5 of powdered silicate of potash, is recommended by M. 
Kuhlmann as having all the requisite hydraulic properties, especiaUy 
foT cisterns intended for spring water. In marine consfjiictions, care 
should be taken to add an excess of silicate to those portions of 
cement which are exposed to the immediate contact of the sea. — 
GaZignani's Messenger. 

HTDBAULIC MOBTAB. 

Thebe has been read to the Institution of Civil Engineers, ** An 
Investigation into the Theory and Practice of Hydramic Mortar, as 
made on the New Works of the London Dock Company, 1856-57," 
by Mr. G. Robertson, Assoc. Inst. C.E. The theoretical points 
treated of in the paper were those connected with the calcination 
and slaking of blue lias lime, the action of silica in protecting it from 
solubility, the setting of mortar, and its subsequent absorption of 
carbonic acid. The second, or practical part, gave a detailed account 
of the method and cost of manufacturing mortar at the London 
Docks; as well as the effect of grinding on its strong^ and 
density. 

MAOHINEBY FOB THE MANUPACTUBE OP BISCUITS. 

Mb. W. G. Slight, C.E., Edinburgh, has communicated to the 
Scottish Society of Arts, a paper illustrating the mechanical appliances 
now in use in some of the best and most extensive Biscuit manufac- 
tories in this country and abroad for the production of ship and other 
biscuits cut out of sheets of dough. The simplest form of machine, 
as used for ordinary shop trades, consists of a pan* of rollers mounted 
in a metal frame, and worked by hand, by which the dough, pre- 
rioualy /nixed and kneaded, is worked and rolled out to a sheet of 
uniform iMcknesB, after wluch it is cut out into \ABiCM\ta by simple 
hand cutters. An advance in tbe awWc^Woxv. oi \^meA nskM^GSoi^srs >a 



KECHAVICAL AlTD USEFUL ABTS. 67 

where a machine is employed for cutting, of one of the kinds men- 
tioned below, after the dough is rolled out by the first machine. A 
complete set of machinery to work by power consists of different 
machines for the various operations of mixing, kneading or braking, 
cutting, and in some oases baking, or passing the biscuits through 
the oven. Mixing is performed either by a set of knives or rakes 
revolving within a close cylindrical vessel, or by a revolving fiat pan, 
in m^ch a heavy metal roller rests and turns, working and squeezing 
the ingredients into a mass of dough. Braking is usually performed 
by a single pair of rollers, fitted with a reversing motion, between 
which the dough is passed backwards and forwards until sufficiently 
worked. Of cutting machines there are two forms employed, the 
most expeditious being the cylinder machine, so called from its having 
the cutters mounted on the surface of a roller or cylinder. This 
cylindrical cutter revolves in contact with a plain metal roller, and 
as the dough passes between them it is cut into biscuits, which are 
delivered in front ef the machine, either on boards or on tins ready 
for being placed in the oven, while the waste or scrap is carried away 
behind. In the other arrangement of cutting machine, the dough 
tests on an endless web after being rolled out to the proper thickness, 
and passed underneath a set of cutters working up and down ; the 
web and dough stand during the cut, and move forward the br^idth 
of the biscuit on the rising of the cutter. The most perfect form of 
this machine has a web for removing the scrap after the dough is 
cut, and the biscuits are slidden off the main web to a tin moving 
forward at the same rate on a third web underneath. The applica- 
tion of machinery to baking is in tiie moving of the biscuits slowly 
through a long oven ; they, being put on an endless chain of plates 
or web of wire- doth, passing right through the oven, are delivered 
baked at the other end. 



THE ABITHaCOMETEB. 

Mb. W. E. Newton has patented an improved machine for per- 
forming the addition of numbers, quantities, or sums of money, to 
be termed the Arithmometer. 

Tbia machine is composed of a system of indicating wheels num- 
bered on their peripheries, and geared together, and a system of keys 
representing the numerals arranged to be operated by the fingers to 
produce the movements of the indicating wheels. The most impor- 
tant features of the invention consist in the means employed to com- 
bine the keys with the indicating wheels to produce uie movements 
of the latter ; also the means of controlling the movements of the 
keys 00 that neithw of them may produce any greater movement of 
the indicating wheels than is required by the numeral it represents ; 
also in providing for the shifting of the indicating apparatus rela- 
tively to its driving gear, so that the motion may be imparted from, 
the said gear to the units wheel, or wheel repreaentm^ ^ihQ %av^<^V. 
qtmatitieg or raluet, or to either of the wheek Tepreaeii^AXk^ \gE«a^A!£ 
qmuititim or m/oes. And further, in a oertasiv iiniproNfsoiSii\> va *^« 

E 2 
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gearing of the indicating wheels to impart the necessaiy movement 
from the index-wheel of any denomination to that of a higher de^ 
nomination. 

IMFBOVEHXNTB IN DTEXNG. 

Mb. Obace Calvebt has read to the Society of Arts, a paper 
*'0n recent Scientific Discoveries as applied to Arts and Manu- 
factures/' in which he noticed a great variety of valuable applications 
to the arts of substances hitherto comparatively valueless, or which 
had been used for different purposes. The discoveries that have 
been made by Mr. Perkins, Mr. Lauth, Mr. Saac, by himself, and 
some foreign chemists, in the production of colours from coal-tar, 
guano, and from grass, formed the most remarkable of those de- 
scribed. From coal-tar there have been extracted beautiful purple 
and pink dyes, which are rendered permanent on cotton, silk, and 
woollen manufactures by special mordants, and specimens were shown 
of some beautiful prints from the works of Mr. E. Potter, of Man- 
Chester, the colours of which were extracted from coal-tar. By a 
very recent invention, these colours can be permanently fixed on 
mixed fabrics, such as raousseline de laine, which it is expected will 
prove of great advantage in the manufacture of that article, and give 
English goods of that kind the lead in the markets of the continent. 
All the colours that have been obtained from madder, Mr. Calvert 
said may be extracted from coal-tar, with the important advantages 
of cheapness and of retaining their colour. Valuable discoveries 
have been made also in the production of Turkey red, which facili- 
tates and cheapens the making of that dye. Dyers are depen- 
dent on the supply of Gallipoli oil, of a peculiar kind, for steep- 
ing the cloths to be dyed red ; but the property which that oil 
possesses is found by chemical analysis to depend on the fatty acid 
in the oil, and that property can now be communicated to several 
common oils with great certainty of effect. The dressing of fustian 
goods has been greatly improved by an application by Mr. Calvert 
and his assistants of one of the ingredients in coal-tar. The bone 
size with which it has been customary to dress those goods is apt to 
putrefy, and as it is sometimes applied to the amount of sixteen 
ounces to a yard, the smell becomes extremely offensive, and the 
fabric itself is mildewed and seriously injured. The extract from 
coal-tar produced by Mr. Calvert has the same effect in dressing the 
fustian, and it is free from those objections. There were specimens 
of the two articles on the table, and the one dressed in the ordinary 
method gave strong evidence of being in a putrescent state. The 
improvements in the manufacture of British gum from potato-starch, 
which is used extensively in printworks, have succeeded in depriving 
it of colour, in rendering it free from acidity, more soluble, and more 
effective. 

SCIENWPIC INQUiaiES AS TO GUTTA PEBCHA. 

Tbjs Council of the Society of Arts loave »9^m\A^ «». C^CkXcm^^^Ai^ to 
direct the JDstitution of a series of expeimex\\A oii ^'a\.\^"5«tOB».^^aA. 
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the causes of its decay^ its different qualities, adulterations, and 
other points of interest or importance in r^;aitl to this most useful 
substance. To these ends, a series of queries are to be issued by the 
committee for circulation amongst those most likely to be able to 
affi>rd the desired information. We would suggest that one of the 
series of experiments projected ought to have for its object the 
artificial prodtbctian of gutta percha, by chemical conversion of fuch 
plentiful substances as bitumen or asphalte, resins, pitch, and albu< 
minous substances, &c. Chemists, as we have more than once 
pointed out, know well that in certain experiments with bitumen, a 
substance has been produced bearing a strong analogy to India- 
rubber ; and, when it ia considered that now the very perfumes of 
the finest flowers can be perfectly simulated, or, in fact, artificially 
and actually produced, out of such "villanous smells" as that of 
coal-tar, and even of something worse, one cannot see why both gutia 
percha and India-rubber may not be artificially produced from cheaper 
and more abundant materials, by the protean transformations of 
organic chemistry. Let us not be misunderstood : we do not mean 
merely that some inferior or trashy substitute may he found or 
manufactured from a mixture of other materials, but that to all 
intents and purposes the very substances themselves may be artifi- 
cially produced, by chemical transformation of other organic mate- 
rials — and that bitumen, for example, is essentially organic, just as 
pitch is known to be, there cannot be a reasonable doubt ; but 
whether it be so or not, it is a most promising material for such a 
purpose as that suggested. — Builder^ No. 795. 

MANUPACTUEE OP SAPE MATCHES. 

Mb. H. Hoohstaetteb has patented certain improvements in the 
inannfincture of Matches which contain no poisonous matter, and are 
not injurious to the workmen : they are made by dipping the ends 
in an igniting composition made by combining chloride of potash, 
chromate of potash, binoxide of lead, i*ed sulphate of antimony, or 
solphur of antimony, or any other metallic sulphur, gum, or starch, 
pumice-stone or manganese, flower of sulphur, or milk of sulphur. 
The addition of chlorite of lead causes the matches to ignite more 
readily. 

NEW METHOD OP BOAD-MAKINO. 

The everlasting noise which is occasioned by the rugged material 
of our English roads, and the frequency of their being under repair, 
gives especial value to a fact which we find in the French journals. 
A new system of Road-making has just been substituted for the 
ordinary roadway on a part of the Place du Palais Royal. A quan- 
tity of concrete, about 5 in. in thickness, is first spread out, and 
on that is applied a layer of bitumen reduced to powder and in a 
boiling state. On this latter, which is also about 5 in. in thickness, 
a quantity of river sand is sifted, and then the suTCacQ\%^Te«&^^^^''9nv 
by a heavy cstst-iron roller, weighing about two toTi%. \Tk. % ^«^ 
boars after, the road tbua made may be passed o^et Yjtj \i>aft\iBK^^«^^ 
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waggons without the alightest impresnon being left by the wfaeela. 
The same system has been applied to that part of the Bae St. 
Honor6 oomprised between the x^alais Royal and the Bue de BicheUen, 
and in the latter street as far as the end of the Th^Atre Fran9ai8. 

OAK PAPBBS. 

Mb. John Stather, of Hull, has produced Oak or ^< wainscot" 
Papers. The grain, being printed from a piece of the wood itself 
and thus being perfectly true to nature, far surpasses any pro- 
duced from blocks engraved by hand. From the same piece of wood, 
the pattern can be varied almost ad infinUvm, for by simply taking 
off a shaving a different design appears. 



wood bhbossino. 
A NEWLY invented process for so softening Wood that it may be 
pressed into iron moulds, and receive permanent and sharp impressions 
in bas-relief, has, under the name of Xyloplasty, attracted much notice 
in Paris. The wood is softened by steam, and imbued with certain 
ingredients which impart to it sufficient ductility to enable it to 
receive bas-relief impressions from four to five millimetres in height. 
— Medumics* Mo^azvne, No. 1884. 

LOPTT OHIMNETS. 

The large Chimney-stalk in connexion with the works of Messrs. 
Charles Tennant and Co. has for the last eighteen years — ^viz., since 
its erection in 1841^-eDJoyed the proud reputation of being the 
highest in the world, or 450 feet. On the canal- bank, at a short 
distance to the westward of the said works, and on the same eleva- 
tion, a new stalk is being built at the works of Mr. Townsend, 
manufacturing chemist, Crawford-street, Port Dundas, and its pro^ 
jected height is 460 feet. 

Messrs. Crossley, of Halifax, have completed a new chimney in 
connexion with their works at Dean Clough, which, although placed 
in a valley, has attained a level with the summit of Beacon-hill. 
Its height is 127 yards (881 feet), the width at the bottom being 
10 yards. The weight of brick and stone used in the erection is 
estimated at 9686 tons. 

EXPLOSION OP gunpowder BY IMPACT. 

Captain Norton writes to the Mechanics* MagazwMf No. 1840, 
as follows : — ** In the United Service Magazine for October, 1858, 
p. 277, is the following passage : — ' There is no instance known of 
common gunpowder being kindled by a blow from a hammer on an 
anvil, or an analogous manner.' About four or five years ago, 
when in Bublm, the idea was floating in my mind that gunpowder 
might be ignited by being placed on an anvil and struck with a 
heavy hammer. In order to test it, and set the matter at rest, I 
went to Mr. Kennan's machine &ctory, in Fishamble-street, and 
requeated him to allow one of his men to make the experiment ; he 
Jaod/jrand promptly did so, placing bimseV? a\)o\it Yi*^ «b ^t«j(^tcl«1 
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«poirting powder, which he took finom a flaik of hu own, on the 
auTiL His man Btruck the powder first with a light hammer, the 
blow from which did not ignite the powder ; he then placed the like 
quantity on the anvil, and the man struck it with a heavy hammer, 
when it exploded ; tins was repeated three or four times without 
£dlure. I reported this fact in some of the papers at the time, and 
lately, when I read the above passage in the United Service Magazine^ 
I was determined to reassure myself of the truth of what I had 
awerted publicly, and went to the Bandon terminus here and re- 
quested Mr. Bwber, the sub-engineer, to try the experiment. I 
placed, as before, half a drachm of sporting powder — it was Hall's rifle 
powder — on the anvil ; Mr. Barber struck it himself with a heavy 
hammer, when it exploded with a sharp report. I mention these 
facts, because the idea that guupowder cannot be ignited by such 
means, or accidental means similar to it, being promulgated and 
prestiged through the columns of the United Service Mctgazine, might 
lead to the most disastrous consequences, such as the blowing-up of 
•artificial firework storehouses. " 



NEW POETODLLIS. 

SoMB experiments have been made by the troops belonging to the 
Royal Engineers, for testing the strength of the Portcullis Chain 
Barrier recently invented by Captain S. Westmacott, It.E. The 
experiments came off at Fort Amherst, near the Belvidere Battery, 
where one of the portcullis barriers had been again erected. Since 
the last experiments were imdertaken, some improvements have been 
<efi(9cted by Captain Westmacott in tiie invention, with the view of 
giving increased strength to the chain barrier, as it was found on the 
occasion of the former experiments that the portcullis was destroyed 
in a part where it was considered the strain would be least felt. 
This defect in the invention having been remedied, it was proposed 
to try what effect a shell would have in destroying the barrier, 
^th this view, an ordiuary 8- inch shell, filled with about 3 lb. weight 
of gunpowder, was suspended from one of the rings of the portcullis 
let down from a groove in the brickwork of the archway at Fort 
Amherst. In order to give increased explosive force to the shell, 
and also to prevent any mischief arising from the pieces fl3ring about, 
the portcullis was securely covered by a double row of planks. On 
the shell being exploded, its effect on the chain barrier was most com- 
plete ; a portion of the barrier, about five feet square, being torn 
away, and the supports of the portcullis much damaged. It thus 
appears that although Captain Westmacott' s invention is a most 
valuable one, and of sufficient yielding force to defy destruction by 
means of the ordinary charges of gunpowder, yet when a compara- 
tively small quantity is exploded in a shell, the portcullis may be 
easily destroyed. — 2%me#, May 14, 1858. 

TSBBT'S BBEECQU-LOADINO BIFLED OABBINE and ¥I«SO\i. 

Thib weapon has been publicly tested. Mr. lert^, wiCiotK^wsva.^ 
bjr Cupttua Tobias, of the German Legion, atteiidftdi aX, ^iJn^ ^xa>asv^ 
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adjoining Southsea Castle with the Bifled Carbine and Pistol and 200 
rounds of ball-cartridge, soon after which the General and staff «r> 
rived and inspected the weapons and cartridge. Mr. Terry tli«a 
loaded his carbine, an instrument only 18 inches in the barrd, and 
commenced firing at the 800 yards' range, accomplishing the firing 
of ten pounds a minute, putting in a vast number of centres. The 
General was evidently pleased, and having minutely examined the 
carbine after such rapid and effective discharges, found it to be as 
perfect, and the barrel as clean, as at the first shot. He then took 
the carbine, loaded it, and fired to satisfy himself, and made a centre 
hit. The next trial was with a rifled pist-ol, ten inches in the 
banrel, on the same principle. The General then desired Mr. Teny 
to fire at 200 yards' range, at which every shot would have knocked 
over a man or horse. Mter this demonstration of the power of car- 
bine and pistol, so gratified were the instructing officers of the Enfield 
Rifle, that one gentleman requested that he might fire the carbine at 
1000 yards' range, at the floating target off Southsea Castle, and at 
that distance he actually hit the target twice out of three time?. 
This proof was conclusive. 

A NEW BBBECH-LOADING BIFLE. 

A NEW species of Breech-loading Mini6 Rifle Musket, an American 
invention, has the calibre and weight similar to the ordinary muskets 
at present in use in our service. No derangement of the barrel is 
required in loading, the cartridge being applied through the medium 
of a small piece of mechanism, resembling a trap, over the lock. The 
cartridge bags are of metal, nicely fitting the chamber, and plugged 
with India-rubber, the centre of the plug containing the percussi<m 
cap ; and the charge is guaranteed by the inventor to be secured firom 
injury when exposed to any moisture, even under water. On pre- 
paring to reload, the action of raising the small cover at the breech 
withdraws the empty cartridge case, which is liable to the same 
amount of wear as the gun itself. 



blackett's patent inaccessible lock. 
To obviate the access of burglars and"lockpickers to safe-locks-, 
either by boring tools, or by pick-locks or skeleton keys, an inge- 
nious invention has been patented, by means of which any lock, and 
we presume almost any good iron safe of ordinary construction, may 
be greatly increased in security. By this invention, the boring <^ 
safe doors is rendered useless altogether to the burglar, while the 
lock is so placed as to present a formidable obstacle aJ^o to the use of 
pick- locks. The lock, of whatever kind, is affixed to the back of ihe 
safe, which is inserted usually into a wall, and not to the door at all^ 
and is reached by the '* key," or ward- traversing bit, through a 
tubular keyhole attached to a partition running through the safe from 
front to back, and containing a rod which acts the part of a handle 
to the " key," but never entirely quits the tubular keyhole, although 
7V can be drawn hsuikvf&rd and forward for the insertion and with- 
drawaloftbe "key" or bit. The keyhole is thxxa a^vrtk-^^ ooxsvx'^vsik 
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t^ tba rod, or handle, which may be masmve enough to move the 
fftiffiwior most ponderouB lock, such as cannot be tickled by the usual 
pioker or skeleton key, even were it introduced. The lock acts at 
lbs back on an apparatus which catches the safe door by means of 
istth both above and below, so that the usual tactics of the skilled 
kN^icker and burglar appear to be foiled. — Builder. 

ITALIAN INFEBNAL MAOHINSB. 

Ths Machines used by the Italian conspirators, in their diabolical 
attempt upon the life of the Emperor Napoleon in 1857, were con- 
itracted as follows: — Each consisted of a hollow iron cylinder, 
about 4 inches long and 2^ inches in diameter, divided into two 
tnmsversely, and terminated at each end by a hemispherical cover. 
One of these covers was nearly 1 inch thick, and pierced with 
twenty-five apertures, over which fulminating caps were placed on 
the exterior. The other cover was considerably lighter, in order 
ibat when the missile was thrown from a window or elsewhere, the 
explosive end might with certainty strike the earth. The cylinder 
and covers were coated with bronze- colour paint, to conceal the 
brightness of the metal. The cylinder was filled with fulminate of 
mercury, or some explosive substance of equal intensity, in conse- 
quence of whicJi the murderous manufacturers had taken great pre- 
cautions in charging them. Instead of screwing the two parts of 
the cylinder together, which might have beeii dangerous, they merely 
placed one part within the other, and soldered round the joint on the 
oiitoide. Other careful arrangements were also adopted. The explo- 
sive force of these terrible missiles may be conjectured from the fact, 
that the fulminating powder employed is fifty times more powerful in 
its effects than common gunpowder. — Mechanics' MagazinCf'S 0.1799, 



LONDON WATER SUPPLY. 

Db. Lankester has communicated to the Royal Institution a 
paper ** On the Drinking Waters of the Metropolis," the object of 
the lecture being to poivt out the nature and extent of the contamina- 
tions of Water used for the purpose of Drinking in London and its 
neighbourhood. Dr. Lankester commenced by considering Wat«r as 
one of the great factors of the organic kingdom. Water is neces- 
sary to the formation of the tissues of both plants and animals. Some 
water-plants consist of from 90 to 95 per cent, of water ; whilst 
Professor Owen lias estimated the solid matter of a jelly-fish weigh- 
ing two pounds, at sixteen grains. Seventy- eight parts in the 
hundred of blood, and seventy -two parts in the hundred of muscle, 
are water. Most kinds of solid human food contain more than 
50 per cent, of water. The great source of water for organic life is the 
eoean, which, being carried into the atmosphere, is condensed, and 
ialls on the earth in the form of snow, rain, and dews. Collecting on 
the earth, it forms rivers and springs, from whence man draws his 
supplies for drinking purposes. All waters contain more or Iq«& t<9i^ 
sets of constituents, irtorffanic and organic. T\i© pTvuci\v^ vcv«t^wK\a 
mtbatancee found in the drinking waters of Ltondou axe «» W^Qr«^\ — 
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1 . Carbimate of Lime, or chalk. ThiB renders the waters hard, and ifl 
held in solution by carbonic acid. It can be removed by the addition 
of lime, a process invented by Dr. Clark, and carried on most sue* 
cessftdly on a large scale at Plumstead. This process not only 
softens the water, but carries down the organic matters. This prooeii 
may be applied with advantage to Thames water. 2. Sulphate of 
Lime. T^is salt is decomposed by organic matters, and gives off 
sulphuretted hydrogen. It is a frequent cause of the impurity of 
London waters. 3. Chloride of Sodium (common salt) exists in 
small quantities in the Thames, but in large quantities in, the deep 
and surface weUs. In the surface wells it is the result of the dehm 
and the refuse of houses. 4. Phosphates and Silica exist in all tb« 
London waters, in small quantities. 5. Amm>onia has also been 
detected in small quantities in the Thames, and in much larger 
and more appreciable quantities in the surface wells. This sub- 
stance is the result of decomposition of animal matter ; and in the sur- 
face wells is undoubtedly derived from human excretions. These 
substances are found in the Thames and the surface wells of London. 
It occurs as the result of the decomposition of animal matter. The 
surface wells are from ten to thirty feet iu depth, and penetrate only 
the gravel lying above the clay, and thus receive all the percolated 
filth of tl^e metropolis. 6. Nitrates are the result of the oxidation of 
ammonia, and are found in large quantities in some sur&ce wells. In 
one water, examined by Mr. Noad, above 50 gittins in the gallon 
were detected. 

The organic matters were then described. They are both dead and 
living. They are better discovered by the microscope than by chemical 
re-agents. When fresh and living, they are not injurious, but when in 
a decomposing condition, they produce disease. Numerous instances 
were quoted where water charged with organic impurities had produced 
disease. Waters charged with organic matter have been shown by Noad 
and Medlock to act on lead, and thus to introduce this poison into the 
system. Dr. Medlock believes that all lead is taken up in water by 
the formation of soluble nitrites of had. It was shown, however, that 
lead is dissolved in carefully- melted ice- water which contains no 
organic impurity, although it is not dissolved in water carefully re- 
■distilled in contact with caustic potash. The living organisms of 
water were shown to be both plants and animals. Some plants and 
animals live amongst decomposing animal and vegetable matters^ 
These were shown to be present bodi in the Thames and surface well 
waters. The eggs of higher forms of animals, some of which are in- 
habitants of the human body, are present in those waters. 

As a means of purifying Thames water, the various methods of 
filtration were examined. It was shown that iron in contact wiUi 
water, according to Dr. Medlock's experiments, is a great purifier 
of water. 

The following conclusions were arrived at : — 1. Uncontaminated 

water is necessary for the health of man. — 2. Impure waters have 

been known to produce extensive disease. — 3. The Thames water as 

now supplied ia improved, but is still im^viie ixoxa. \)afik T^l>x<ai& ^:JL 
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towns passing into it, and requires filtering, or what is better, boil- 
ing and filtering, before it is used. — 4. The surface well waters of 
London are altogether objectionable, as they give evidence of im- 
purity in containing — 1st, Carbonic acid in k^ge quantities ; 2nd, 
Chloride of sodium ; 3rd, Ammonia ; 4th, Nitrates ; 5th, Living 
»nd dead organic matter. — 5. Artesian or deep well waters are gene- 
rally free from organic matters. — 6. The chalk in the neighbourhood 
of Liondon contains less saline matter than the deep wells directly 
under London. — 7. Storing waters in lead cisterns is objectionable, 
as all natural waters are found occasionally to act on lead. 

The composition of the Water supplied by eight of the Water 
Companies m the metropolis has been determined for the month of 
Apnl, 1858, by Dr. Robert Dundas lliomson, F.R.S., of St. 
Thomas's Hospital, and is represented in the subsequent detail. It 
is pro^r to mention, that the water containing the largest amount of 
impurity happened to be taken after a fall of rain, when a distinct 
alteration in the composition of water derived from the surface drain- 
age of an agricultural country can usually be detected. In this 
detail 1^ (one degree) of impurity is equivalent to one grain of 
Ibrdgn matter present dissolved in the water per gallon. For the 
scale of comparison, water about to be supplied to Glasgow from 
Looh Katrine, and water supplied to Aberdeen from the Dee, are 
mtroduced: — 

Total Organic 

Companies. Impuritj. Impurity. 

Grs. or deg. Grs. or Beg. 

Distilled Water 0-0 — 

Loeh Katrine 2*15 0'80 

Aberdeen Water 40 175 

East London 17*08 0*96 

NewBiver 17*48 168 

Kent 27*29 3*62 

Sonthwark . . . . , 17*80 1'08 

Lambeth 21*60 2*62 

Chelsea 19*00 1*80 

West Middlesex 19*92 1*96 

Grand Jmiction 20*12 1*72 

All the specimens were derived from the main pipes, with the 
exception of that of the New Kiver, which was taken from a private 
tu> in King William- street. City, and the Kent Company's sample, 
whioh was obtained from a house in Meeting-house-lane, Peckham. 

PATENT APPABATUS POE DISTILLING SEA WATEE. 

Mb. W. H. Gbavelet, of Upper East Smithfield, is introducing 
extensively into the ships of the merchant navy an improved 
Apparatus for Distilling Sea Water, to supply the ships' companies. 
Tbe apparatus is divided into two parts, one being a boiler and the 
ether a purifier or condenser, which, for convenience sake, fits over 
the boiler. He forms the surface of the bottom of the boiler corru- 
gated in order to obtain as extended a heating surface as may be, 
and cases and packs the sides, or parts of the sides, to ^t^n«vv\>\qj«& 
of heat. In the top of the boiler is an aperture, ».nd ». V^^ o^ \xiXi^ 
extending to near the top of the condenBer fits ©"veT ox 'vn\.o \t. ^^i^»- 
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Bide of this pipe he fixes another pipe, and thus fonns an air i^>ac0 
all round the pipe, which rises up and forms a continuation firom the 
aperture in the boiler. The condenser is made of a dome shape, 
and is itself divided into two main compartments. Into one the 
salt or other water to be purified enters, and into the other the 
steam from the water in the boiler rises and becomes condensed by 
passing down through pipes fixed in the inner compartment con- 
taining the water to be purified. A pipe leads from the water 
supply chamber in the upper vessel into the boiler, and this and the 
boiler are fitted with suitable cocks. The steam, after being con- 
densed, passes off through an outlet pipe into a filter, from whence 
it is to be drawn for use. For details, see Meckania* Magazine, 
No. 1833. 

SOUTH STAPF0RD8HTEE WATEE-WORKS. 

The works at Walsall and Lichfield have been inaugurated by 
Lord Ward. At the Fleck, reached from the Walsall station, an 
extensive open reservoir, covering six acres of land, twenty-one feet 
deep, and calculated to hold thirty millions of gallons of wat^, has 
been constructed. The reservoir, which is situated on the top of 
the Moat Hill, is almost circular in fonu, and is surrounded by a 
wide footpath ; it has occupied about two years in formation, and 
its cost is about 8000^. At Sandyfield, on the way to Lichfield, the 
pumping engines are erected. They are placed in a building erected 
by Messrs. Branson and Gwyther, of Birmingham, and are two in 
number, of 150-horse power each, manufactured by Messrs. James 
Watt and Co., of Birmingham, at a cost of 20,000Z. The reservoir at 
Lichfield is of enormous extent, occupying fifteen acres, and being 
capable of storing fifty millions of gallons of water, at a cost of 
15,000Z. in construction. The districts to be supplied are those of 
Walsall, Wednesbury, West Bromwioh, and Dudley. The length 
of the cast-iron main between the engines at Lichfield and the town 
of Wednesbury is about 124 iniles. The branch of the Walsall re- 
servoir is about half a mile, and to Wednesbury reservoir about the 
same, making a total length of 13^ miles. This has been laid 
by Messra. Cochrane, of Woodside Iron Works, Dudley. The first 
five miles of pipes are 2 feet diameter, eight miles are 22 inches, 
and half a mile is 18 inches in diameter. About 7000 of these 
pipes have already been pumped through, and only two defective 
ones had to be replaced. The weight of main laid is upwards of 
7000 tons, and when the branch mains to West Bromwich and 
Dudley are completed, the total length of main will be about twenty-i 
five miles ; through the whole of which the engines at Lichfidd 
wiU pump the water, which is mainly derived from a tunnel of more 
than a mile in length, driven through sandstone rock teeming with 
water, and from shafts and borings sunk in the tunnel, as well as 
from surface drainage of soft water. The reservoirs in all hold about 
90^000,000 gallons. The present works are capable of distributing 
£', 400, OOOgaMouB daily, and double tliat %u\»pV^ caiibe had if required* 
At the lowest rates known, the reYeii\xeiroTDL\\i^'^x«»Tv\.^^^a5i\,,>5L^ 
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the water is Bold, will realize 20,0002. per annum ; and at that rate 
tteoost to the humblest cotti^e will only be one £irthing for a 
band of water containing thirty-six gallons. Mr. B. M 'Glean is 
theesgineer. — Builder, No. 823. 

ORGAN BLOWN BY WATEB-POWEB. 

Ih tiie Tear-Book of Facts, 1858, p. 70, we described this novel 
si^ilieation of wateivpower to the Organ of East Parade Chapel, 
Leeds. The invention has been extended to the organ of Carlisle 
cathedral, by Mr. Henry Willis, the patentee of the engine. The 
water is collected in two cisterns or tanks, placed in the roof over the 
south aisle, and is drawn from the reservoir supplying the town. 
From these cisterns the water passes down a pipe into two cylinders, 
like those of a steam-engine, standing in a hole apparently dug to 
obtain a greater fall of the water. Exactly over these cylinders are 
two feeders, made like the reservoirs of the organ bellows, each 
having' a diaphragm or middle leaf which is moved up and down by 
means of the pistons. Attached to these leaves are two rods which 
pass down to two beautifully made and very large cocks. The reci- 
procating motion is attained by one cylinder operating upon the cock 
of the other, and the blast of air attained by these feeders is con- 
tinaoos, but varied by a steam equilibrium throttle valve, which the 
reservoir of the bellows closes as it becomes thoroughly inflated. 
The engine is under the immediate control of the organist, by suit- 
able gearing leading to valves in the cistern. 



MINING ENTERPRISE. 

The deepest Coalpit in Great Britain, and probably in the world, 
has after nearly twelve years' labour, during which some important 
mining problems have been solved, been completed, and opened at 
Donkinfield, Cheshire. The shaft of this extraordinary pit is 6864 
yards deep, and the sinking of it has cost nearly 100,000Z. The 
undertaking was commenced in 1847 by Mr. Francis Dunkinfield 
Palmer Astley, of Tilefoot, Cumberland, who is lord of the manor of 
Dunkinfield, a township of 1263 acres in extent, and containing valu- 
able beds of coal. BySeptember, 1848, theshaftofthepithad been sunk 
220 yards, when the works were stopped by the tapping of a copious 
spring of water, which rendered it necessary to put in pumps and 
drive a tunnel 80 yards long. In about fourteen months this work 
was completed, and 43 yards added to the depth of the pit. Shortly 
afterwards another spring was encountered, which stopped the works 
.three months. At the end of five years from the commencement, a 
depth of 476 yards had been attained, the last 163 yards having 
oocapied twenty-nine months, in consequence of the difficulties which 
had to be overcome, the rock pierced through being very hard, and 
another tunnel 400 yards long having had to be made. At this 
point the sinking of the shaft was suspended for a time, and the 
mine was worked for coal; but in 1857 it waa de\«tm\xv&^\A^vc^ 
the abail to the Black-mine, a further depth oi ^1^\ -^9^^%. ^v^t^ 
' r javoeeded ateadUy in the face of maBy dii^cMUHa^ «xA ^v^- 
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eouraging predictions ; but tiie enterprise was suocessfblly completed 
last week by the workmen winning the Black-mine, a fine seam of 
ooal 4 ft. 8| in. thick, and calculate to last thirty years, at 500 tons 
per day. In sinking the shaft, twenty-two workable seams of coal 
were passed through, as well as eight other seams, varying from 1 
to 6 feet thick, and in the aggregate 105 feet in thickness. The shaft 
is generally 12 ft. 6 in. in duimeter, but near the bottom it expands 
to a diameter of 19 ft. 2 in. It is lined with bricks 9 inches thick^ 
with strong rings of stone at intervals of 8 yards. At the bottom of 
the shaft is an incline nearly half a mile long. The pit is fitted with 
very powerful machinery. Another shaft of the same depth is sunk 
as an air draught. — Times, July 1, 1858. 

MINERS AND WASTE OP LIFE. 

A RECENT Parliamentary Paper shows that there are no fewer tiiaa 
230,000 persons employed in the Coal Mines of Great Britain. A 
marked improvement has taken place in the manners and extent of 
knowledge of this useful body of workers, and it is gratifying to leam 
that in the Wakefield and Methley district a combination of the men 
has been made for the purpose of raising funds for investment in 
coal mines and other safe ventures, the proceeds of which are to 
provide for sickness, and such other ills, to which this class of men 
are more liable than some others. The necessity of means of rriicf 
in case of sickness or violent death is shown by the following figures t 
— In 1851, the number of lives lost was 984 ; in 1852, 986 ; in 
1853, 957 ; in 1854, 1045 ; in 1865, 963 ; in 1856, 1027 ; in 1857, 
1119. Seven thousand and eighty lives lost in seven years. 

It is noticeable that no class of men have so often differed with 
their employers on the matter of wages as the coal-miners of Northum* 
berland and Durham, and it is feared that these have not been for 
the benefit of the workers. The men, however, say that the coUieiy 
proprietors themselves set the example of combination by forming a 
sort of corporation to limit the quantity of coal wrought in certafn 
districts. The duration of the lives of the pitmen is short, and the 
great per-centage of what are called accidental deaths e^ows the- 
necessity of provision for families ; while it is stated that at the pre- 
sent time those who work in the deep darkness of the mines, in an 
unwholesome atmosphere, are paid for all this risk of life at the ratfr 
of 3«. 6d. per day during six days in the week. This seems a small 
payment for the amount of skill which is required, and the danger. 
It is, however, clear that in this description of labour, as in others, 
the rate of wages will be regulated by the proportion supply bears ixy 
the demand. 

The number of accidental deaths is a matter for the serious con- 
sideration of all ; and it has been hinted to us that if the lives lott 
in the coal-pits were charged to the owners in the same way thBtt 
accidents are laid to the charge of railway companies, instead of the 
iboasaDdUvea lost each year in ^e coal mines, we should have but 
A tjtlie of the Dumber of deaths; — Builder, "So. B>^^. 



MECHANICAL AND USEFUL AKT8. 



79 



COAL TRADE OF THE UNITBD KINGDOM. 



No. of |Toxi8ofCk>al 
Collieries, j raised. 



Dddlwm and Northumberland 

CiMberland 

Torkihire 

Berl^shire and Nottinghamshire 

Warwickshire 

Ldeestershire 

Staflbrdshire and Worcestershire 

Laooaahire 

Cheshire . , 

Shropshire 

GMoooestershire, Somersetshire, and Devonshire 

North Wales 

Sooth Wales 

Scotland 

Iielaiid 



374 

194 

16 

14 

563 

359 

31 

55 

99 

84 

325 

426 

70 



15,826,526 

942,018 

8,875,440 

3,687.442 

398,000 

698,750 

7,164,625 

8,565,500 

750,50(> 

750,000 

1,225,000 

1,046,500 

7,132,304 

8,211,473 

120,630 



2095 65,394,707 



MACHINERY FOR THE MINES OF CORNWALL. 

In the discussion which followed the reading to the Institution of 
Civil Engineers of a paper by Mr. Henderson, ''On the Methods 
generally employed in Cornwall, in dressing Tin and Copper Ores,'* 
allosion was made to Oxland's process for removing wolfram from 
Un, as practised at the Drake Walls Tin Mine. The tin- stuff being 
roMted with soda, the wolfram combines with it, and forms tung- 
state of aodsk, which being soluble in water, can easily be removed. 
Hub k impmtant; as it appears probable that tungsten will be, by^ 
Jacob's process, rendered available in the manufacture of steel, and 
will be used in the arts generally. 

The universal feeling among the better infoimed ** dressing cap. 
tains** in Cornwall is, that the present methods of dressing ores, re- 
quiring a large proportion of manual labour, are a reflection on the 
mechanical progress of the age. Mr. Herbert Mackworth's machine 
for washing cosd, by a slow, continuously ascending current of water 
(of which six specimens have been at work since May, 1857), is said 
to be almost automatic. The difference in the specific gravity of 
•hale and coal being as 2*6 to 1'3, there will evidently be less diffi- 
culty in separating the ordinary minerals of Cornwall, and experi- 
ments on a small scale promise successful results. 

The deficiencies of the present processes in Cornwall are admitted, 
and it is suggested that the great point is to continue the crushed 
and triturated stuff from the stamps in constant progress onwards, 
through all its stages, so that the mass shall not be i^owed to come 
to rest ; this, it is urged, is very practicable, wherever there are 
copious supplies of water, and the machinery is improved with that 
olgeot in view. Upon this principle the success of the coal-washing 
machine is based. Great improvements have been vQ^TQ^<c^e\ xtsX^ 
the machines in the Austrian mines, and verf &\]Lcee%i&\i\ xesraNX^^^^^ 
been obtained. It was shown, that it iB not ^e«vT?iJ^'b \.q T^Acassfc 
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some ores to too fine a powder ; this error has been committed in 
«ome of the gold-crushing mills, and to this must, in some degree^ be 
attributed the failures that occurred during the gold mania. 

It is practicable to extract with profit minute fractions of gold 
from a poor matrix. A mine in Hungary was instanced, whence, 
from a depth of 200 fathoms, the gold matrix is raised, and so skil- 
fully manipulated as to work at a profit, although only producing 
one-tenth of an ounce of gold from a ton of the matrix. 

COPPEB SMELTING. 

Mb. Hyde Clarke has read to the Society of Arts, a comprehen- 
sive paper of great practical value on the manufacture and extent of 
this important branch of British art and commerce. Mr. Clarke 
pointed out that Copper Smelting is of importance in England, not 
only because we smelt our ores, but because we have also a lai^ 
business in smelting foreign ores and refining foreign coppw. 
Although English copper mines do not produce very rich ores, they 
jield such as can be easily smelted, and the advantage of cheap 
fuel enables us to undertake the smelting of the rich ores of other 
countries on better terms than they can themselves. It is further to 
be noticed that France, Belgium, and Holland are almost destitute 
of copper mines ; so that the English have an opening there for 
manufactured copper, and can compete in Central Europe vrith the 
Kussian copper. Mr. Clarke stated it as his opinion, however, that 
with all these advantages it is still to be questioned whether the 
English copper trade has reached its height or is free from vicissi- 
tudes. He thought the practice of smelting by coal in reverberatory 
furnaces not the most economical method. Moreover, it is quite pos- 
sible, looking to the effective establishment of copper smelting in 
Chili, the United States, and Australia, to the abundant supply of 
rich copper ores abroad, and the importation of very cheap iron, that 
copper might be reduced in price, and the working of the Cornish 
mines be threatened ; but, on the other hand, if processes were 
adopted for the more economical reduction of copper, ores of lower 
produce could then be brought to market. At present, copper smelt- 
ing is a routine work, followed out as a mechanical practice rather 
than as a scientific operation ; but it is continually undergoing 
modifications. The copper smelting trade began in Cornwall, and 
was thence removed to South Wales, which until lately remained 
its sole seat, as it was its chief seat ; but Liverpool, having a great 
import of foreign and colonial copper ores and bar copper, has 
favoured the establishment of smelting works on the Mersey, and 
now has a copper market which is yearly growing into importance. 
The author proceeded to give a detailed account of the various pro- 
cesses employed in the treatment of copper ores. The first process 
is called sampling, and consists in separating the various quatities of 
ore, which are then dried, and, if consisting of sulphurets, are cal- 
cined, to get rid of some of the superfluous sulphur. The ore is 
then placed in the reverberatory furnace, the cona\,TW2^.\otv %!vdm«nl^|e- 
ment of which the author described in. cotvaideTt^^ de\w\. ^\^a 
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eouBe metal produced by the last-mentioiied process requires further 
GHlcining, and for this purpose an arrangement, suggested by Napier, 
and fiiruier improved by Mr. Alfred ^&ueman, is employed. This 
ealcined coarse metal is then melted, the result being Uie production 
of blue or fine metal, and sharp slag. The fine metal is then roasted, 
frequently twice, and afterwards placed in the refining furnace, and 
fiiumy cast into ingots, tiles, or wire bars, according to the demand. 

STBENGTH OF ALLOTS OF NICKEL AND IRON. 

Mb. W. Eaibbaibn has read to the Manchester Society, a 
paper on ** Experiments to determine the Strength of some Alloys 
of Nickel and Iron, similar in composition to Meteoric Iron." The 
object of the experiments in this paper was to ascertain whether 
an Infusion of nickel, in a given proportion, would increase the 
tenacity of cast-iron, as originally imagined from the analysis of 
meteoric iron, found to contain 24 per cent, of nickeL Contrary 
to expectation, the cast-iron, when mixed with the precise quantity 
of nickel indicated by the analysis of meteoric iron, lost consider* 
aUy in point of strength, instead of gaining by it. Hopes were en- 
tertained that increased toughness and ductility would be the result 
of the mixture ; but the experiments which follow clearly show that 
there is a diminution in place of an increase of strength. 

This improvement has reference, independent of other objects, 
to increased tenacity in the metal employed for the casting of mortars 
and heavy ordnance. During the last two years innumerable tests 
and exx>eriments have been made for this purpose, with more or less 
success ; but the ultimate result appears to be, in the opinion of the 
author and others, that for the casting, or rather the construction of 
heavy artillery, there is no metal so well calculated to resist the 
action of gunpowder as a perfectly homogeneous mass of the best and 
ptwest ccut iron when freed from sulphur and phosphorus. 

In the discussion which followed the reading of the paper, Mr. 
Calvert said that it was highly probable that nickel caused the in- 
creased brittleness of cast-iron, just as carbon, phosphorus, and sul- 
phur, but that the result with malleable iron might probably be very 
different ; and as meteoric iron is malleable, the trial could only be 
complete when soft iron and nickel were united ; nevertheless, these 
experiments, as far as cast-iron is concerned, were decidedly new 
and of great value. 

HOWELL'S HOMOGENEOUS METAL. 

Mb. Howell has exhibited to the Society of Arts, a specimen of 
his Homogeneous Metal, which, he states, is perfectly malleable, and 
possesses all the strength of fused metal, but is free hx>m lamination, 
and combines perfect ductility with the greatest tensile strength. This 
is a malleable iron, fused in pots, and melted in masses sufficiently 
lai^ for the manufacture of blocks and sheets from one ton to ten 
tons each in weight, and these are in all respects as sound and as 
regular as the specimen he now exhibited. The tecksiV^ ^t^t^^^ ^ 
this metal is to be depended upon \ip to ftlR;y \«na jw %Qja3Kc^\si^, 
M3td when punched there is no liability to b\^\i\at. "l^ \%ml%R^»«»»^ 
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■teel, but without its brittkiieis. It is pure iron m neari^ m it osa 
be made, means being empbjed to free it from the impiintieB wliidi 
were known to exist in bar iron. Mr. Howell mentioned eeYeral 
of the usee to whioh this homog^deous metal has been applied ; 
amongst others, for multitabnlar boilers, coupling chains, Ac. The 
little steam-vessel taken out with the Expedition of Dr. Livingstone 
is constructed of tiiis material, the plates being only one-tenth of 
an inch in thickness, and these are found to be stronger than the 
ordinary one-eighth plates used in ship- building. In reply to an 
inquiiy, Mr. Howell added that the cost of this metal is 50l. per ton, 
but> from so much less weight being neoessaiy, the expense is not 
moch greater than that of the ordinaiy plates, 

IMFBOVSMSNTS IM THE MANUFACTUBX OF STSEL. 

We have recently received from our Correspondent in New Yorit 
a letter stating that the Damascus Steel and Iron Ck)mpany, of that 
city, were producing steel of every description and quality at prices 
very much below the current prices of the English and American 
markets. We have now before us a document emanating fr-om tiie 
Company, in which they state that they are enabled to make cast 
steel of the very best qualities, in any quantity, and invariably uni- 
form in every respect. The following extract from the document 
sets forth their objects and professions as far as they have seen fit to 
pablish tiiem : — 

Qy the old procesB, from fifteen to twenty days' time is required to convert iron 
into rteel ; and whetlier the steel produced be good or bad, depoids more on the 
experience of the master and the practical skill of the workman, than on any well- 
defined laws of science. The steel maker has, in the first place, to possess a very 
intimate knowledge of the exact intrinsic qnalities of the iron he uses ; he has to 
flecnre as complete and as equal a degree of carbonizaticm as possible ; he has to 
know that the steel he makes is eqoal in hardness, in which, withoat mneh prac- 
tice, he may verr easily be deceived; and finally, after all, he most examine its 
fracture by breaking off the end of eath ingot, and then trust to his judgment to 
come to a oondosion whether or not prcq^ care has been taken. It is owing to 
the absolute necessity for the constant exercise of all these requisites, that not 
unfrequcntly we find steel, from even the very best makers, not give saoafactioa; 
and in all such cases, disappointments and losses of course ensue. 

Besides all the knowledge and care we have spoken of; the duties of a steel 
maker go yet a good deal fhrther ; he must adapt the capabilities of his steel to 
the wants and requirements of the consumer. There are a vast variety of defects 
in Steel as usually manu£Eu;tured, but there are a tax greater number of instances 
In which steel is not adapted for the manufacture of the article for which it was 
expressly made. Cast steel may be monufoctured for planing, boring, or tumfaif 
tools; its defects mavbe, that the tools whenmadecraokin the processof hardening, 
or that the tool while exceedingly strong in one part, will be found in another part 
utterly worthless. A vast number and variety of other instances might iJso be 
cited, where oast steel is manufactured, even by skilfbl persons, and for want of S 
proper knowledge of the treatment the steel will receive after it leaves his ocmtm^ 
ft is found more or less unsuitable. The steel maker then, bdng required not oaojj 
to attend to the intrinsic qualities of his steel, but also to trust to his judgm^ 
on so many points, particularly as regards the degree of hardness ana tenacity 
wfaichit shoold possess, so as to adapt it to the peculiar requisites of its eaa^or- 
ment, it ii very evident that any system f^ereby some share of this reaponsirai(y 
might be transferred from the domain of chance and hap-hazard, to that of scienoeb 
wovHd be most desirable. This change is precisely what is effected by the new 

ftnoegB of gteel xnasxafaicitaitngf ts sueeeMfuHij ctcne^ Qnx\.\s3'^3bftD«sBmcEa8 Steel 

Mod Inm Compaof, 
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^ although skill ind pftMtioal experienoe in the workmen are 
nt qualifioations, and will continue so to be under any system, yet 
an &e esiential processes and manipulations whereby any required quali^ or 
temper of steel is designed to be proauced, are taken out of his hands ; and witik 
them, all the risks of any IhOure m the results that might otherwise arise firom 
cither i^moranoe or eaielessnefls. The new process combines, in one operation, the 
thorough refining of the iron, and the imparting to it just the proportion of 
enbon required for any particular qualiW of steel. It will thus be seen that it 
suq i MHeit the old, tedious, and expensiye ^cementation process,' with all its yexa^ 
tiooa and uncertain results. The eflSciency of the refinmg flux which is added to 
the metal, is sufficientiv proved bv the change that takes place in the iron when 
the carbonizing ingredients are altogether omitted. This change is manifested 
by a great increase in strength and tenacity, such as is unapproached by iron 
treated in any other way. 

This truly scientific an^ simple process is all that has to be gone through in 
conyerting the iron bar into the steel ingot. The after-manipulations of reneat- 
ing, hammering, Ac. Ac, are, of course, conducted in the usual way. It will thus 
be seen, that it is on the proper understanding of his business by the manager, 
and on that alone, the suocess of the whole manu&ctnre hangs ; and that it is not, 
as by the old process, left to the judgment of persons who may at any time ruin 
an, either l^ negligence, ignorance, or wilftdness. One of the main features to 
wUoh it is eepeeially designed to call attentimi, is that the quality of the steel to 
be nrodnoed is known to a certainty btfore the crucible is put into the furnace, and 
ne^ aa in the old process, left to be guetsed at by breaking off the end of the ingot 
when cast. This, it is believed, must commend the Damascus Ck>mpany's product 
to eveij user of an article like steel, which, to be of any value at all, is required to 
be of exactly unifbrm quality. 

We quote the above from the Mechcmics* Magazine, No. 1840. 
The Editor adds : The testimonials received are strongly in favour of 
the Company's steel. From the patentee we learn that sal ammoniac 
and cyanogen are the principal materials used in this process, which, 
if the results promised by it are attained, will, to a great extent, 
rsvolntionize tiie steel trade. 

besseheb's ibon and steel fbooesseb. 

Mb. Bssseiceb's Process does not seem to have become quite a 
dead letter. It is imderstood that the manufacture of Iron and Steel 
18 being now successfully carried on in Sweden upon the above 
syBtem ; and Messrs. Bessemer and Co. are engaged experimentally 
in Sheffield in the production of steel by their new process. 

From a letter in the Daily News, written by a Swedish ironmaster, 
Mr. G. F. Gk)ran8son, it appears that the Bessemer process of con- 
yertiiig molten pig iron into steel without additional fuel, and in a 
iew minutea, by the infusion of an air blast, has, after various costly 
fulurea, been successfully put into practice on .the great scale in 
Sweden, and precisely as Mr. Bessemer proposed or instructed. 
Mr. Gonmsson, when the news ** spread like a huge wave over the 
irbcHe Continent of Europe," hiuried over to Ei^land, witnessed 
Mr. Bessemer^s experimental exhibition at Baxter House, and on his 
xetnra home immediately set to work, and allowed no failure to 
^Kint him till the pi^ocess became fsuniliarized to his workmen and 
MmBelf ; and *' so completely have we accomplished this object," says 
hfl^ '* that we now make several hundred large ingots of cajst ^t^fiX \3Dk 
focoeBBion without a gingle mishap or failure oi an^ 'kin^. T{i<& %\fi^ 
can be msde either burd, medium, or soft, at pVeiuras^. "Vt ^xww% 
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under the hammer perfectly sound and free from cracks^ flaws, or 
&ult8 of any kind, and has the property of welding in a most re- 
markable degree. Steel so made has now been manufactured into 
cutlery of the first quality, and into every variety of tools for the 
engineer, as well as for boiler plates of large dimensions. Our firm 
has now entirely given up the manufacture of bar iron, which it had 
carried on for so many years, and our blast furnaces and tilt mills 
are now wholly employed in making steel by the Bessemer process, 
which may, therefore, be now considered an accomplished commer- 
cial fact, which can no longer admit of question on theoretical 
srounds ; and it is both with pride and pleasure that I find that omr 
firm in Sweden has been the first to have carried out Mr. Bessemer's 
invention to its fullest extent, by producing ingots of cast steel of 
most excellent quality from the molten crude iron, within ten minutes 
of its leaving the blast furnace, wholly without manipulation or the 
use of fuel, and also without ever having had recourse to any one of 
the numerous plans that have been patented by othera, under the idea 
of improving Mr. Bessemer's most simple and effective process. The 
loss of weight, including the carbon and other impurities given off, 
Taries from 12 to 15 per cent., or about one-half of the waste in- 
curred in the old system of making bar iron in Sweden." By its 
means he can " produce annually more than 1000 tons of so valuable 
an article as cast steel with the same quantity of fuel only as is now 
consumed in the production of 500 tons of bar iron by the process 
now in general use.'* 

PRESERVATION OP METALS FROM OXIDATION. 

As a ground-colour for iron, red paint is not only very expensive^ 
but not lasting. Many substitutes have been proposed, but the 
results bear no proportion to the great cost. It has, consequently, 
been a most important object to invent a composition which, from its 
chemical properties, would really prevent the oxidation of iron, be 
more economical, cover a much larger surface than red paint, be 
easily laid on, suitable to all purposes and climates, able to resist 
cold, heat, acids, damp weather, salt water, &c., and be more per- 
manent in its effects than any hitherto known anti-corrosion paint. 
To obtain these incalculable advantages, experiments, extending over 
anumber of years, have resulted in the patented composition, " Grey 
Minium j" and from the experience which has been arrived at by 
observing its qualities as a preservative against the corrosion of 
metals, added to the highly favourable testimonials from chemists of 
repute, after testing it, the patentees, Messrs. Dodd and Co., of 
Newcastle-upon-Tyne, expect that this new patent will completely 
supersede all other pigments for iron. 

This composition, when applied once or twice, has a beautiful and 

polished lustre of a dark olive colour ; it dries quickly (covering the* 

iron with a glazed, compact, and tenaciously adhesive coating); 

poaaesBea the properties of neither running, blistering, cracking, nor 

peeling off; has a great affinity to iron (^ith. 'wViVih it seems to 

unite itself most intimately)^ and, conBeq!*i«n^\5, 'SH\x«a. \3Dkft 0«»r 
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ginoTU matters which it contains haye become decomposed by the 
action of the sun, air^ or rain, the colour remains, preserving the 
object to which it may have been applied — as by a hard protecting 
skin or impenetrable coating — and rendering it much more durable 
than galvanized iron. Experience has likewise proved that, when 
iron-work has been covered with this colour, it has preserved it 
many years from oxidation. 

mallet's 36- inch mortabs. 
These gigantic Mortars were described in the Year-Book of FacU, 
1S58, pp. 15-16. Additional trials have been made with them. 
One of the experiments, in July, in Woolwich Marsh, commenced at 
11 o'clock, and terminated at 1.30, with a charge of 501b. of pow- 
der^ Ac, which obtained a range, as on the former occasions, of 
about 840 yards to each 10 lb. of powder. A minute examination 
of the wedges, keys, rings, &c., having been made and pronounced 
"all right," a second charge of 60 lb. of powder, &c., was intro- 
duced. The second round, like the first, was highly successful, the 
range in this instance exceeding 2000 yards, the shell alighting be- 
3rond the butt, in a ditch which separates the marsh from the 
adjoining property, and creating a tremendous eruption of water, 
black earth, &c. According to the prescribed arrangement of adding 
10 lb. of powder to each successive charge, the third round contained 
70 lb. ; and although the monster gun had stood the first two rounds 
well, an additional degree of caution was observed by every one 
present to sfcand clear of its proximity the instant the match was 
ignited. The effect of the third round was less successful, as one of 
the steel cotters broke asunder, and was rendered useless ; but as 
the former experiments had shown the necessity of being provided 
against a similar casualty, the broken key was replaced, with some 
slight delay, by a second, wrought of malleable cast-iron, supposed 
to be more durable. The mortar was then reloaded with an 80 lb. 
charge, and fired with apparent success, the shell again mounting 
high in the air, and taking a flight over 2758 yards, considerably 
exceeding a mile and a half. The elevation of the mortar was fre- 
quently varied, and was ultimately reduced from 48 deg. 30 min. to 
45 deg. At this stage of the proceedings it was found impossible 
to carry on the experiments, as one of the mainstays intended to 
secure the various segments constituting the barrel of the mortar 
vas broken, and one of the principal wedges or cotters, a foot and 
a half in length, had escaped. _^ 

SILVEB IN BELLS. 

The public have heard more or less about the liberal use of Silver 
in Bell-metal, and how some apocryphal bells are supposed to contain 
at least half their weight of this precious alloy — a myth in which 
many people persist in believing even down to the present day. But 
silver is not a sonorous metal ; and from eipeTvmeiiXA xsi^^^ ^<9t\S^ 
istaxkdard sHver bells, it has been shown, beyond ^as^mVa, ^^XiaX. "^^ 
Jiare very little sound, and that little, too, u o£ \Xift Yiw^^aH. %»v^ 
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most unmusical kind. Wiih a view of definitely testing the efibot 
of a slight admixture of silTer upon the tone of a bell, Messrs. Meanr 
made four Tory small ones of the same metal as the great Bell lor 
the Westminster dock. In one of these Is. 6d, worth of silyer was 
puty in another 1«. worth, in the third 6d. worth, and in the 
iourth none. The mischieyous efiEeots of eyen this slight quantil^ of 
silver were here clearly shown ; for that which had the lesyst amount 
in it was the least injured in tone, and that which had none was the 
best sounding bell of all. It was fortunate that this was the actual 
result, for hiMl it been the reverse, it would have been a costly feulnre. 
To produce an appreciable effect on the note of the bell of West< 
minster, even supposing that so small a quantity as one shilling'* 
worth was melted with each pound of bell-metal, the cost of even 
this slight admixture would amount to no less than 1600{. 
sterling. 

THl DOKOASTER BBLLB. 

Thb New Peal of the new parish church of Doncaster has been 
rung by several sets of ringers, both professional and amateurs, Mr» 
DenisoQ, Q.O., who designed them, ringing the tenor bell, after the 
example of Sir Matthew Hale. This p^ has excited unusual in* 
terest from its being cast on a new principle in several respoots^ 
especially in the large bells being much heavier than usual for their 
note, and in proportion to the smaller ones. The tenor is exactly 
half the size of St. Stephen at Westminster, and very nearly of the 
same shape and composition. It weighs 80 cwt. 1 qr., and the note 
is E flat, concert pitch ; the treble (an octave higher) is 6^ cwt. 
Nevertheless, the small bells are perfectly distinct, and are not 
at all overpowered by the large ones, and the whole peal is pro- 
nounced unusually fine, sweet, and brilliant in tone. The casting 
has also been noticed by the authorities in such matters as partion- 
larly good; and, altogether, the success of these two great woiks 
in bell- founding — the St. Stephen of Mr. Mears and these 12 other 
bells of Messrs. Warner, afford good ground for believing that thia 
art, which a few years ago appeared to have fallen veiy low, is 
imdergoing a revival ^___^ 

THB OBEAT BELL FOB THE WB8TMIB8TBB CLOOK. — THE 
BATBINO. 

The Westminster Bell and the Great Eastern steam-ship have been 
the standing wonders of years ; and numerous have been the state- 
ments and counter-statements as to the actual state of those mecha- 
nical marvels. 

In the Year-Booh of Facts, 1868, p. Ill, we left the first Great 
Bell cracked in the sounding, before it was attempted to be raised. 
It was then broken into pieces, and carted away to Messrs MearsT 
foundry in Whitechapel, where it has been recast ; and on May 28, 
ibe new bell was conveyed to the base of the clock-tower at Weet- 
minster. There are 2| tons less meta\ in t\ve ^T%aeiu\. VmU. than in 
the former; its dimenaionB are less, and ita ioxm. «Y\^^^ dcffisRSG^ 
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nie head is more rounded and the waist more sloped in. The sonnd- 
line, or place on which the clapper strikes, is iQso half an inch less 
ih thickness than that of the dd Bell. The upper parts of the new 
Bell are as soimd as those at the Tery bottom. There are no holes, 
BO symptoms of unsoundness or cracks^ and no reftise c^ the furnace 
(m the collar to tell that the metaJ was too rindly economized. 
£?erything is exactly as it was wished, and Mr. Denison expresses 
himself satisfied that both in tone and manufacture it is excellent. 
The unexpected thickness of metal in one part of the old bell caused 
its note to alter from what was intended from E to E natural With 
the present bell no accident of this kind occurred, mainly owing to 
hot sir being blown into the mould during the whole day of cast- 
ing, thus preventing the sudden cooling of the surface of the metal 
and the porosity to which large castings in cold moulds are liable. 
The clapper of the new bell is about half the weight of the one 
originally cast, being about 6 cwt. instead of 12 cwt. as formerly. 
Hie bell has finally been named " St. Stephen." It spoke on No- 
Tember 18th for the first time. It was struck with the clapper, Mr. 
Benison pulling the rope. * * The first stroke was slight, but after- 
wards it came peal after peal in a tremendous volume of sound that 
was actually painful. Many persons went upon the balustrade 
outside the chamber to avoid the waves of sound that seemed eddy- 
ing round the tower ; but the escape was only a partial relief, the 
great din seeming almost to penetrate the stone-work of the battle- 
ments, and jar the very place in which one stood." The note of the 
new Bell is said to be nearer the true E natural than that of the 
first Bell ; the four quarter bells are E, "F, G, and B respectively^ 
and the musical arrangement of the chimes is — For the first quarter, 
GFEB; half-hour, EGFB— EFGE; three-quarter, G E F B 
— B F G E— G F E B ; and for the hour, E G B B— B F G E— 
G E F B— B F G E, after which the great bell will peal forth the 
hour witii its full sonorous note the octave below the last chime. 

The raising of St. Stephen was a labour of great interest, which 
is thus ably detailed in the Builder^ No. 816 : 

In the first place, in the centre of the tower, from the foondationi to the dock- 
room, is a shaft, 11 feet 2 inches by 8 feet 6 inches, provided for the descent of tilie 
wetehtB of the clock. Gommonicating with the bottom of this shaft, on the 
wenem aide of the tower, md close to where the bells were tried, is a \uf^ arch- 
way, throuffh which the beU, on the bed of a ** cradle," travelled to the bottom of 
the aaceniflng-shaft. The diameter of the bell at the month being somewhat 
neater than the breadth of the ascending-shaft, the bell had to be thrown over on 
na side on the cradle befDre entering the archway. When the bed of the cradle 
had been ran into the bottom of the shaft, the sides and top of the cradling were 
bolted up together, and the centre of gravity of the whole was ascertained : the 
bell being on its side, causing the centre of gravity to deviate considerablv from the 
centre of the cradle. The shaft was fitted from the bottom to the top with timber 
guides for the cradle, against which large friction wheels, attached to the top and 
bottom of the cradling, ran. Everything being thus ready at the bottom, the bell 
in its cradling was hoisted np this shaft by men, and powerftQ gearing, prepared 
ftr the purpose. On a massive carriage and staging, near the open lantern of the 
roof of the tower, had been constructed a beam of wood caid^tw^^\>\t<SQ^\fiA^« 
by bolting between three thicknesses of wood, two tl:dcknea«ft« ot'wtwvigfi^ \tcfQc— 
in the whole 26 inobee deep and 19 inches thick, and proved to \C» \«oa. ktovss^^ 
tbit beaw,near the centre, had also been fitted an Vton. *tt«^ «a!^ i5to«S»ft>«* 
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arranged as to be acyosted when the centre of flrrayity on the cradk had ben 
ascerUined below, eo that the top block should be perpendicular oyer tlie poial 
already decided on in the cradle. Immediately behind this beam was fixed a 
powenhl crab constructed for this purpose, with extra powers and breaks. The 
chain was wound around the drum of this erab four times before starting, and tiie 
end of the chain carried over the drum of a second crab in the same mannm, at a 
lower level in the tower, for the purpose of taking up the slack from the first crab^ 
previous to coiling, as it x)assed off the drums. As the chain would not accumu- 
late on the drum, out pass, when winding, from one end of the dram ta the other 
in ten revolutions of the drum, a click, or stopper, was constructed, to be quickly 
applied to the chain, to take the weight off the crab. When the chain had wound 
itself to the end of the drum, the men simply slid the chain back to the other end 
of the drum; the crab again took up its work ; and the stopper being agahi re- 
leased, the same operation was applied to the entire height. The dock-room was 
the first landing, as the shaft there ceases. The bell iu this room was taken out 
of its cradle, turned mouth downwards, hoisted in that position the remainder of 
the height, and put on packings previous to its being finally fixed to tiie bell- 
carriage already prepared for the purpose. During the whole of the operation, 
the exact height the bell was up the shaft could be easily seen by a line marked in 
heights from the cradle at the bottom : it passed over a pulley in the bell-chamber 
witn a counter-weight attached. The chain for the hoisting was reeved throu^ 
two treble blocks, with one fixed end, making seven recvings. The entire length 
of the chain was between 1500 and 1600 feet. Every precaution that could be 
devised for the safe landing of this monster on the tower was adopted. The cir- 
cumstance is peculiar, that no one could by any means interfere with or even see 
the bell from the time it left the ground until it made its appearance in the dock- 
room. The iron for the chain was made expressly for the purpose by Messrs. 
Crawshay, of Newcastle, and tested previously to its being manniactured hj them 
into chain ; and every link of the chain, we are told, was tested and exammed by 
Mr. Qmum, the able chief clerk of the works at the New Palace at Westminster, 
and Mr. James, of Broadwall, at the manufactory of Messrs. Crawshay, at New- 
castle, previous to its being sent to London ; Mr. James having been appointed 
to execute the work required for the hoisting of this enormous bell, under the 
immediate directions and superintendence of Mr. Quarm. 

The machinery for raising is admirably illustrated in the Builder, 
No. 816. It reached its first resting-place, on the floor of the clock- 
chamber, on October 14, — thirty- two hours having been occupied 
in raising it to the height of 185 feet. It was next taken out of 
the wooden cradle, and raised to its final position, at within a few 
inches of 200 feet from the ground, measuring to the crown of the 
bell. 

The following additional details accompany the admirably illus- 
trative Engraving in the Builder : 

Besides the principal crab, there was a smaller one, as already mentioned: this 
was placed at the floor of the bell-chamber; and it worked (through a block, 
secured bdow at the dock-chamber, to a strong wooden beam temjporaorily placed) 
a second and smaller chain, which passed again upwards, and had its end a^ached 
to the fall or waste of the main-chain, in the first instance, at a convenient point 
below the drum of the large crab ; so that the fall was drawn down to the floor of 
the clock-chamber, where it was coiled up— having done its work. The end of 
tiie smaller chain was refixed, as was necessary, to the larger chain. The weight 
of the bell was really resisted bv the friction on the drum of the large crab, added 
to the weight of the back or fall-chain, rather than by the second chain, which is 
not kept taut, though sufficiently so to serve in case of accident at the great orab. 
Close watching was required at the winding of the chain, to prevent " riding^ of 
the chain and a consequent jerk. 

The weight of the bell, of course, was distributed over several multiples of the 
chain, according to the number of reevings, rather than borne by the chain viewed 
^j^^ as It reached the dram. 
2Ji0 contrivance for taking the weight off the crab \«\i«n. ^i^Dkft w*'^ <A ^\)Ain. 
Jvacbed the end of the dram (at intervals of about an Icioxit un:^ «k o^oaa^KtVvcHii 
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«rder that the chain might be shifted, and the work begin afrei h, wm a simple 
■id ingenious one. It was a clip for the chain, cast in two halres, to be screwed 
toisether, and, as it were, moulded at the meeting parts, to receiye one or two links 
ef the chain. The halves bemg made secore, the connected block was then wedged 
ap: the weight coold thus be taken off the crab, and the alteration at the drum 
be made as before mentioned. The whole operation did not require more than 
tlvee or four minutes. Thecontriyance has become known as uie " Quarm cHp- 
dopp0r^* The details of the mechanism reflect credit upon Mr. Quarm ; as also 
(bes the success of the hoisting, upon him and other^^ 

Thus have been negatived the many gossiping statements, by 
which the public were " g^iven to understand, fix)m time to time, 
through letters and articles published in some of the widely-circu- 
lated leading journals, by persons who had not given themselves the 
trouble to ascertain facts beforehand, that Sir Charles Barry had 
provided no means by which the clock or bells could be put into the 
tower ; one in particular stating that the only possible mode of ad- 
mission was through the windows." When the moment bad arrived, 
and the bells were ready for hoisting, it was plainly seen that nothing 
that forethought could provide had been omitted. 



THB ILLUMINATED EXCHANGE CLOCK, LEICESTER. 

This new Clock possesses certain advantages, which are thus 
described in the Leicester Jowmal : 

One of the chief features in the flrame— which differs considerably firom those 
ordinarily used— is. that it need never be taken to pieces to remove any of the 
works if they should require repair, as thev are so arranged that all the wheels 
maj be taken out by miscrewing the pivot-hole bushes. The clock is kept going 
whilst being wound up by the going ratchet plan, which has the advantage over 
the bolt and shutter generally used, of always being set up by the clockweight 
instead of by the person winding it, who may forget to do so, and likewise of 
removing the supplemental force from the clock so soon as it is wound up. 

The pendulum is compensated with mercury for the change of temperature from 
winter to summer, and consists of a strong glass cylinder, closed at the top and 
bottom with stufl^g-boxes for the steel rod to pass through. It contains 93 lb. 
of mercury, occupying the proper height in the cylinder for its expansion up- 
ward, to exactly counteract the expansion of the rod downward, and keep the 
radius of oscillation the same. The regulating nut is divided into seconds, and 
small regulating weights are added on the rod for the more minute division of 
time. The suspension-spring is only three-tenths of an inch long between the 
clamps, instead of an inch or two, as generally employed; it is an mch and a half 
wide, but only 66-10,OOOths of an inch thick, and was selected from a long piece 
by measuring across the width in action with a very delicate micrometer to the 
10,000th of an inch, which is about the thickness of a fine human hair split into 
thirty parts. The same accuracy was observed to make the plates clamp the 
spring evenly all along the edges, and at a right angle to the perpendicular of the 
pendulum ; to have the centre of the spring m the centre of the rod, and the top 
rod and cylinder all concentric with each other ; to make the plane of motion of 
the crutch parallel to the«plane of the pendulum, and both centres of motion to 
coincide. The result is that, now the pendulum is in action, it vibrates so truly 
in the same plane that the sensitive surfoce of the mercury betrays no tremor, 
although it is so delicate a test that a light cart passmg within fifty yards of the 
Ihcchange causes a perceptible undulation. 

Connected with the pendulum is the isochronous arc spring, which causes the 
long and short vibrations to be performed in the same time ; so that whether the 
dock is clean or dirty, and the oil fluid or frozen, the clock will kee^ th« «ascA 
time. This is effected bj the spring being drawn mote into wAioti >3ftfe^T«Mst 
He pendalnm awinga, and communicating just as mUiuYi impnV^e to \Jtife ^xAs^^sssi 
du will enable it to perform the iong journey in the same \ame «a \Xv« ^ott otv^» 
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The hAinnien an rnooh heavier fhan it woold be prudent to nee on ft beU of 
this aiie if it were a good one; but the bell beingr too small, and hftTin; a veij 
bad tone, as mnoh soond has been got oat of it as possible. 

The iUomination of the dock is ^Rbcted hy a new method, with two lax^e lenses 
placed before the homers, which are oonneoted hj a pieroed tube of Jets, so as to 
fight one burner from the other if either should go out during the diqr* when the 
gas is turned yerr low. A hood connected with a pipe is placed oyer the gas» 
which carries off the vapour of combustion, and perfect^ ventilates the dialHPOQB. 
The appearance of the dial is much superior to the usual method, by night as weU 
as by day, as the illumination is easily diffused over the dial, without nare, or the 
position of the burners being distinguishable in any part. The ftdl illumination 
Is kept on until half>past eleven, when the gas is turned half down for the rest of 
the night, leaving only sufficient light to enable the time to be eaailv distiap 
guished ; at daylight it is turned down s stage lower, when the flame will not be 
higher than is necessary to keep it itom going out. These points have been asoer- 
tamed l^ experiments, and stops placed in connexion with a tap on the groond 
floor, by which the gas mar be turned exactly to the right plaoe-in the danc. The 
former clock used to be illuminated until naif-past eleven, when the gas was 
turned quite out, and the man had to ascend to the top of the buUding to reUgfat 
it every night, yet the consumption of gas for the few hours' burning imder the 
old system was about twice as much as the present system eontumee bvraiaf 
day and night ; the former illumination must not, however, be censored as aa 
extravagant instance, for it is laid down as a rule under the old system that the 
annual expense of illumination is much greater than the interest of money on the 
whole outlay fur the clock. 

THE WABMING OF BT. PAUL'S OATHEDBAL. 

The Warming of St. Paul's Cathedral, which contains about five 
millions of cubic feet of air^ for the special services beneath the 
great dome, being the greatest undertaking of the kind that has yet 
been attempted, we are induced to giye our readers a short descrip- 
tion of the process adopted. 

The work was undertaken by the London Warming and Ventilating 
Company^ Great George- street, Westminster, and is now com* 
plete, so &r as the nave of the cathedral is concerned. The nave 
forms nearly one- third of the cathedral, and the warming of it has 
been perfectly successful. For the purpose of trial it was cut oft 
from the dome by curtains of glazed calico, and the crypt below was 
also cut off at the same point with sail-cloth. The stoves, six m 
nimiber, constructed according to Mr. Goldswoithy Gumey's patent, 
are in the crypt, and are found to be far from expensive, and amply 
sufficient for this portion of the building. When the arrangements 
were completed, the crypt, and of course the whole of the cathedral, 
were each thrown into one entire space, the two communicatinff 
with each other through the gratings in iiie floor of the cathedral. 
These gratings are so arranged that a certain and constant number 
of them serve as up-casts, and the remainder down-casts, with the 
power of turning the whole into up-casts during the time in which 
large congregations are assembled. At this time a full supply of 
fresh warm air is passed up from the crypt, and escapes by the 
upper openings at the top of the dome. The warming is so perfectly 
effected, that during the first trials, although the heat of the nave 
was run up to a considerable eictent above the mean point, the in< 
crease was not more at the roof on t^e a-vec^t.^^ \)ccmcl «.^ ^\\^ floor of 
the nave. Generally the increaae "waa t\ve eaioB, wi^ on tlo ocyaMnsraL 
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w»s it more at the roof than two degrees above the floor. This 
effect is obtained entirely by the peculiar nature of the stove and the 
ooBveotion of heat caused thereby. The stove patented by Mr. 
Gkimey carries out in a simplified form the principles of the appara- 
tus which for five years has been used in warming the Houses of 
Psrliament. It consists of a plain interior cylinder, and a series of 
perpendicular radiating wings. The stove is placed in a jMm of 
water, the water being regulated in depth to produce any required 
amount of evaporation. The vapour passes, in conjunction wHh an 
ascending column of air, over the external surface of the stove, 
rising up between the wings, and by this means prevents the stove 
fitHn being over-heated, and the air from being over- dried or burnt. 
The main cause of its success is the evaporation of water from the 
pan in which the stove stands. This evaporation is caused entirely 
by conduction from the lower part of the wings of the stove, which 
dip into the water in the pan, the evaporation being so regulated 
that it shall be in exact ratio with the heat given off by the stove. 
By this means the proper break of the hygrometer is maintained 
under all circumstances, and a healthy . state of the atmosphere 
warmed by it secured. And not only is the break maintained, but 
the evaporating process has the advantage of causing a great ab- 
straction of heat from the stove, consequent upon the contact of 
vapour with the metal, and the rapid current of aur induced by the 
wing^ of the stove. This again g^ves a healthy circulation, and, with 
the convection, causes the heat to be carried into every portion of 
the building in which the stove is placed, even in the extreme case 
of its position being at one end of an oblong room. It is also evi- 
dent that the rapid abstraction of heat effectually prevents the over- 
heating of the stove, and the consequent burning of the air. — 
Abridged from the Mechanics* Magazine, No. 1839. 



oxsnib's patent apfabatus fob pboduoino gab fbom oils, &0* 
Mb. H. Gebneb, G.E., of Bayswater, has patented an invention 
which consists in the construction and adaptation of the retort 
used in producing Gas from Oils, or from fatty or resinous matters, 
so as to regulate and economize the heat, increase the production of 
the gas, and afford facilities for cleansing and repairing. The 
patentee constructs the retort of a cylindrical or other form, 
and through the centre, from the base upwards, forms a flue or 
diimney. At the sides of the retort he arranges pipes (he prefers 
three), which form flues leading from the outside of the retort^ through 
it, and into the central flue. The top of the retort is made of a 
separate piece, and fits securely by means of a joint of lead or other 
fusible metal. The retort is erected upon bricks or fire-clay, so as to 
have a space between it and the clay or brick- work. The fire is placed 
at the base of the retort, and by means of a damper he causes the 
heat to pass either up the central flue, or the sides, and ^XiT^\3>!i^ **(^^ 
pipes, or hoUb ways. The oil or fatty or reaiuoua xnaAiUx Sa wk^-^^ 
through feed tubes (aay Hiree), arranged wiib ay^iona Kaid ^xai^-* 
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and made secure through the top of the retort, with their oaUet 
■orifices near the internal base of the retort^ and near the central flue. 
In the interior of the retort he arranges a grate above the orifices of 
the feed tubes, and upon this grate and around the central flue and 
pipe flues and feed tubes places some material capable of sustaining 
:» red heat He prefers to use scrap iron, or earthenware, or cokes, 
or a mixture of these. The gas or vapour of the oil arising from the 
iheated base of the retort, will pass through the grate and the said 
materials, and be thus rendered more subtile ; and from thence the 
gas is passed, in the ordinary manner^ through a pipe from the top 
«f the retort into the condenser, and subsequently into the gasometer. 
He also arranges or casts with the outside of the retorts two pipes or 
passages, which protrude through the brick-work or outside of the 
; stove, and are fitted with ** man-hole" lids or covers, which may be 
removed at any time it is desired to cleim or repair the interior of 
the retort. For details, see the Mechanics* Magazine^ No. 1841. 



IMPBOVEMENT IN GAS LIGHTING. 

A NEW Burner has been recently invented by Mr. Clark, of the 
Metropolitan Light Company, West Strand, with a view to provide 
A more perfect and consequently a more economical means for 
developing the illuminating properties of Gas. It differs from the 
common Ai^nd burner only in the manner in which the oxygen is 
supplied and regulated. By means of external and internal glass 
cylinders, a regiUar current of atmospheric air is maintained — exter- 
nally, immediately above the point of combustion, and internally 
somewhat below it — the result of which combined action is an 
exceedingly clear and white light, of great brilliancy, remark' 
ably free from smoke and heat, and according to the size of the 
burner, of great volume. The object of the inventor, in designing this 
improvement, was to substitute gas for oil as the illuminating power 
ibr our coast light-houses, for which, when facilities for obtaining or 
manufacturing gas exist, it appears admirably adapted ; and accord- 
ing to his statement, the effect of such substitution, if introduced in 
conjunction with his plan of concentrating a large body of light in 
-one flame, instead of using a number of small burners, as in the 
present mode of illuminating signal lights, would be a saving of one- 
half the cost, with a twenty -fold increase in the amount of light. 
He proposes to apply one of these "Patent Gem Burners'* in a 
revolving silvered glass reflector of three feet in diameter in the 
place of every ten of the oil lights and silvered metal reflectors now 
in use ; and in those lighthouses where Fresnel's system is adopted, 
lie proposes to introduce a silvered sphere of six feet diameter^ to be 
illumined with small reflectors and burners. 



WARNING TO GAS CONSUMERS. 

There is a prejudice against gaslight as being the most injurious 
.^7222 ofarti&ci&l iiiumination. There can be \\\X.V& douVkt that, from 
its abuse and bad management, it is xeaHLy domg mote mAaOavsS. VJdssbl 
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any other kind of light ; its yery excellences are turned to had ac- 
count ; its extreme cheapness, compared with other sources of illn- 
mination, naturally leads to its use in excessive quantities ; floods of 
light are poured forth, so that persons may read and sew for hours 
together in the remotest comers of the room. The air is heated by 
the excessiye combustion, and poisoned by large quantities of car* 
bonic acid, which there are no means of removing. In cold weather, 
shopkeepers shut their doors, so that the gas may warm the place — 
this, however, is a most dangerous and unhealthy practice, as dan- 
gerous as a charcoal stove. Where you bum gas, take care to have 
plenty of ventilation. — New York Paper, 

FATENT OAS BEOULATOB. 

Mb. Hebbebt W. Habt, of Birmingham, gas engineer, has in- 
troduced a method of regulating the pressure of Gas in its trans- 
mission to gas burners, by the introduction of a Begulator in the 
main pipes through which the gas passes, whereby a steady and 
nearly uniform pressure is maintained at the burners, whatever may 
be the pressure from the source of supply. This regulator consists 
<^ a chamber filled with a fibrous material, so that the gas in its 
passage must pass through or amongst the fibres. In preparing 
this permeable fibrous body, the patentee takes layers of felt or other 
fibrous material, and makes up a sufficient thickness according 
to the initial pressure of gas, the fibres being disposed trans- 
versely to the passage of the gas, and held together by perforated 
or other porous plates. By means of suitable connexions between 
these porous plates, he causes the fibres to be compressed more or 
less, according to the density of the body required, which will also 
he according to the initial pressure of the gas. The fibrous mate- 
rial being held somewhat loosely together, the pressure of the gas 
produces this effect. The greater the initial pressure becomes, the 
more the fibres arc compressed together, rendering it more difficult 
for the gas to permeate. Thus, by the self-action of the gas on the 
regulator, the exit pressure is regulated and rendered un^orm. In 
order to intercept the grosser impurities of the gas before passing 
through the regulator, a little loose wool is placed between ther 
ingress passage and the body of fibrous material before mentioned, 
which latter ^so has a similar effect in filtering and purifying the- 
gas. — MechanM Magazine, No. 1880. 

coopeb's patent safety lamps. 
Mb. G. Coopeb, of Sheffield, has patented an improved Safety 
Lamp, in which he combines a modification of the *' Argand burner " 
and the "Davy lamp." The base of the lamp contains an oil 
chamber surrounded by a concentric ring and air passage conmiuni- 
cating with the centre. The air is drawn from within a wire gauze- 
enclosing the lamp to afford a supply of oxygen to the interior of the 
flame. The wick is fixed in a tube of such (Uameter «a TCi«^\^«lwnA 
suitable, and can be regulated at pleasure by turmxig ^"6 "VwAl ^^' 
He Ismp, CombastioD ia promoted by a glaBS c^nmsMy nvNas^ vox-- 
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ronndi the flAme, and eommnnuHktas with a aaaae divinon at the 
top, and thoa preyents to a great extent the mixtuie of the vitiated 
gas lesulting from combnation with the air required to support 
combustion. It also effectually prevents the ganae suirounding the 
light-yielding portion of the lamp from being dogged up or darkened 
by amoke^ o% or other impurities. Two aMUlitional thicknesses of 
gauze are introduced at the top, to prevent all risk of the ignitioii 
of the gaa outaide the lamp. 'Die lamp can be lodked ao iibM the 
person uaing it cannot under any ciroumstancea without the key 
have acceaa to the light.— if ecAonict' Magagmc, No, 1808. 

KDOIESIDaE GOAL. 

The mines of bituminous shale lately put in operation on the coast 
of Eommeridge, Dorsetshire, are being worked with great success. 
So manifold are the applications of this coal, that beaidea produoii^ 
the fineat candles yet kiiown, and yielding a gaa of great illuminating 
power, experiments and analyses show wat it is most valuable as a 
manure. On distillation it yields a variety of oila, and by a oertaia 
aimple process the residue can be manufactured into an hydrauUo 
cement. The property is leased to Messrs. Wanostrodit and Co. 

GASLIGHTS IN A OOAL-PIT. 

It is well known that one of the greatest di£5Mnjltiea ooal-miners 
have to contend with in the prosecution of their arduous labours in the 
bowels of the earth is a deficiency of light, the artificial means of iUo- 
mination afforded by the Davy lamp being very inadequate to the re- 
quirements of the men in the thick darkness of a coal-pit. It has recently 
been found safe and practicable, under proper precautions, to intro- 
duce Gas Lights in Coal Mines, thereby vastly ntcilitating the opera- 
tions of the colliers. This valuable improvement has now been 
adopted at the High Elsecar Colliery, near Bamsley, the property 
ef Earl FitzwiUiam, and naked gaslights are now burning in all the 
board gates and stables. After the experiment thus made has been 
fairly tried and found successful, gas will be introduced into eveiy 
part of the workings, and, where absolutely necessary, through the 
medium of the Davy lamp. 

LIGHTING A VILLAgE WITH PEAT GAS. 

This has been accomplished by means of gas made from bogs in 
Ireland, under Mr. K. Jj. Johnson's patent. In 1857, Mr. John 
Wilson, J. P., Daramona, Westmeath, had gas-works erected at 
his private residence to light up that building, the out-offices, farm- 
yards, &c. Since that time he has used no other kind of artificial 
light than that made from the turf of his locality, considering it 
bnllianty economical, and in every way suited to supply the wanta 
of a gentleman's residence. Mr. Wilson next arranged with Mr. 
Johnson for the erection of a second and far more extensive appa- 
jmtoB, in order to light with turf-gas a village on his property. 
Upoa the £rBt night of lighting, arru^semeiita were completad at 
Miiut Judt-ptrnt e^^i ?.![., and woid gjiven \a ^^ \nxu. ceil' ^dfiA^Bia\ 
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vlien, a Hgbt having been handed to the proprietor, he aj^lied it to 
eoe of the ornamental gas fittings whidi had been pkoed in that 
buktiDgy and there issued forth a gas of pure brilliancy. 

HABDBNING ENGRAVED OOPPSB PLATES. 

Mb. F. Joubsbt has read to the Socie^ of Arts, a paper ** On a 
Method of rendering Engraved Copper rlates capable of producing 
a greatly increased number of Impressions." The last century, he 
sud, produced many engravers of great merit, and in this country, 
foremost amongst them were Hogarth, Sir Robert Strange, and 
James Heath. The excellence of their works gave rise to such a 
demand for print impressions of their engravings, that some forty 
years ago, when it was found that a copper plate could not yield a 
coffieient number of impressions for the demand, steel plates were 
introduced. It became, however, a desideratum to harden the sur- 
&oe of the copper plate^ and protect it from wear while printing. 

It appears that, in March last, M. Jacquin, of Paris, took out in 
ibis oountiy a patent for a method of ooating plates with iron, which 
had already been suooessfiilly applied in France, and of which the 
merit is due to Bf. Henry Gamier, of Paris, with whom M. Joubert 
bad had the advantage of coK>perating in the development of the 
invention. The principle is this : — 

If the two wires of a galvanic batteiy be plimged separately into 
a solution of iron, having ammonia for its basis, the wire of its posi- 
tive pole is immediately acted upon, while that of the negative pole 
leoeives a deposit of the metal of the solution. This is the principle 
«f the process, which has been named *' acierage. " 

The operation takes place in this way : By placing at the positive 
pole a plate or sheet of iron, and immersing it in a proper iron 
solution, the metal will be dissolved under the action of the battery, 
and will form an hydrochlorate of iron, which, being combined with 
the hydrochlorate of ammonia of the solution, will become a bichlo- 
ride of ammonia and iron ; on a copper-plate being placed at the 
tpposite pole and likewise immersed, if the solution be properly 
Mtorated, a dq[M>sit of iron, bri^t and perfectly smooth, is thrown 
apon the copper- plate. 

It is important that a ferric solution should be employed which 
will not dissolve or corrode the plate intended to be coated, for if it 
be attempted to use such a solution, thou^ the iron will be preci- 
pitated, it will not only be in a non- coherent state, but the engraved 
sm&oe itself will be liable to be attacked and injured. It was 
farther shown that the coating of iron admits of being removed 
from a printing surface of copper without injury to the original 
plate : hence the original plate may, after being coated and used 
itt some time, have ^ worn ooating removed, and then be re-covered 
with an iron coating as often as may be required. The inventor 
asntioned that electrotype plates could not be employed because of 
their Boftness ; but in &ture, by the appUcation of the invention^ it 
hoqUL only be necessary to multiply electro caata V) vos^ vn «s^«g^» 
mmig^t be mcuuoij to eagun the produe^u oi pim\a w'\iavt«r 



96 YEAB-BOOK 01* FACTS. 

siona ^ith the requisite speed. At the same time, an original 6i^ 
gnmiig on copper would become, when treated according to the in- 
vention, more lasting than if engraved on steel ; and by this meanly 
it is stated, 12,000 impressions have been produced from one copper- 
plate.— ^itt/cfer, No. 826. 

The Art-JaumaZ has the following judicious remailcs upon this 
invention: "We have had an opportunity of examining certain of 
the plates faced with steel, as weU some that have been worked, as 
others that were prepared for working. The substance of the dii- 
covery is the coating of the engraved copper-plate by means of the 
electrotype process ; but the most extraordinary feature of the result 
is the perfect equality of the disposition of the steel surface, which 
is so true and even that no single line of the engraving is changed ; 
in short, a proof from the copper cannot be distingmshed from a 
proof from the surface prepared with the electrotyped surface. On 
occasions, as for Art-Union prints, when a great number of im- 
pressions are required, it has been customary to electrotype the plate 
to the extent of eight or ten fac-similes ; but sometimes an electro- 
type plate will fail after yielding two hundred and fifty impressions. 
But the plates prepared according to the patent in qu^tion will 
throw off many thousands of impressions without any apparent wear 
of the surface of the plate. And should such a number of prints be 
required as may wear out the surface, which results rather from 
wiping than its contact with the paper, then the worn coating of iron 
or steel (for the metal partakes more of the character of the latter 
than of the former) may be dissolved off from the plate, and a fresh 
coating of iron deposited thereon ; after which, the printing may be 
resumed as before, and by thus, from time to time, renewing the 
coating of iron, almost any number of impressions may be ^en 
from the engraved plate." 



MUSIC PRINTING. 

A PATENT has been obtained by Mr. Scheurmann, the muac pub- 
lisher in Newgate- street, for a new method of Printing Music, 
invented by him. 

It is well known that the present comparative cheapness of mu- 
sical publications has been caused by the adoption of type-printing 
as the substitute for engraving. By this means, editions of standard 
works of large circulation, such as Handel's Oratorios, &c., are now 
sold at prices which a few years ago would have been incredible 
But Mr. Scheurmann's invention will carry this advantage much 
farther, and will be much more generally applicable. Even in the 
best of the present cheap publications (such as those of the Oratorios 
used at Exeter Hall) the immense number of separate pieces of type 
— ^in some instances between three and four thousand being em- 
ployed in setting up a single page — causes a waste of time and 
Jjibour, and also gives the printing a disjointed and broken appear- 
and^. These objections are obviated \>^ M.t. ^YvoNLTt&axin^a mode of 
settiag up the lines and the notea on two Bei^«x«.\A '^\iX«a^ V&a ^\sij^ 
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•cf one stave formmg a single piece of metal, and the notes also 
being solid. The result, independently of the great diminution of 
kbour, is a clearness and sharpness of appearance quite unattainable 
by Hie old process — ^a fact shown by the specimens which we have 
examined. The lines and notes being thus separately set up, in 
order to avoid the necessity of double printing a cast is taken of the 
notes, and into the mould thus obtained, the frame containing the 
lines is pressed. A matrix combining the two plates is thus formed, 
which is then placed in a galvanic trough, where it receives a thin 
shell of copper of a few ounces weight, obtained by the electro- 
type process ; and the plate, being bad^ed with lead, is ready for 
printiDg. 

There are many ingenious contrivances in the working out of 
Mr. Scheurmann*s plan. Among other advantages, it is evident 
that, on an average, only one-tenth of the number of types at pre- 
sent in use will be required by the new method ; and that of course 
there must follow a proportionate diminution in the cost of produc- 
tion, and a corresponding reduction in the present price of music. 
By this process, too, the music may be transposed to any key by 
simply altering the signature (the sharps or flats at the beginning of 
the piece), and raising or depressing the frame containing the lines, 
without the necessity of resetting a single note. Another striking 
consideration is the facility with which a plate of music once formed 
in the manner we have described, may be multiplied by the simple 
expedient of taking casts from it. From this, the most important 
results must naturally arise. — Daily News, 

IMPBOVEMENTS IN PRINTING MAOHINEBI. 

Mb. Apflegath, whose name is universally known in connexion 
with Printing Machinery, has introduced and patented a set of Im- 
provements which are applicable to machines where the type or 
printing surfaces are fixed. on a cylinder, and where the paper is 
fed into the machines in the form of sheets. Heretofore, in such 
•classes of machines, the printing rollers have been of larger circum- 
ference than the length of the sheets of paper to be printed thereby, 
by which arrangement comparatively few printing rollers can be 
ranged round the cylinder carrying the type of printing surfaces. 
Mr. Applegath's improvements consist in reducing the size of the 
fainting cylinders so that they may be less in circumference than 
the length of the sheets of paper to be printed, and sometimes two 
'or more feeding apparatuses are applied to each printing cylinder. 
in this way the number of printing cylinders working with a given 
diameter of cylinder, and consequently the number of impressions 
obtained from each revolution of the type cylinder, may be in- 
creased. It is preferred that each of the printing rollers or cylinders 
should be wholly covered with blanket or felt when working with 
•ach descriptions of printing machines. In some cases the patentee 
applies a small roller or rollers with type or printing vraxittfie&>i}ci&\^crcL^ 
together with proper inking apparatus to each, oi t\iQ i^xv!i\AXi^ xc^csr^ 
<xr cyUndera, In tbia way be is enabled, wMk pTOi\im^ >2laft Tsasia^ 

a 
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portion of the sheet by the large type or printmg oylincler u hereto^ 
nxre, to introduoe, for instance, a heading in a different ookmr, or, ia 
fiust, any matter which it is desirable to introduce ; and this iniro- 
dnoed matter may be changed without inteifering with the fonn on 
the large printing cylinder. 

HSOOBAPHTy A NEW METHOD OF PKINTDfO. 

A ouBious description of a new method of printing, invented by; 
a journeyman printer named Cheyallier, and called by him Neo> 
graphy, has been given to the members of the Cerde de la Prnflsn 
Soientifique. The object the inventor had in view was to obtain 
printing surfaces of a better quality than stone, zinc^ or any othsr 
•ubetance hitherto used ; and moreover to get impressions of diffisrait 
colours by a single operation, instead of bringing the sheet imder 
the press several times. The madtia operandi is as follows : — Thu 
figures or characters to be produced are drawn upon a woven stuff 
or any other which may be penetrated by a liquid ; the ink used 
for the purpose is composed of lamp-black, Indiui ink, gum, sugar, 
and common salt. This done, the side on which the figures have 
been drawn receives a slight coating of gutta-percha, and when this 
is dry the surface is washed. Now, since the ink is composed ci 
■olnble matter, this will wash off, and the gutta-percha which oovwed 
the characters, and which therefore does not adhere to the stidl^ 
washes off too, by which means the stuff becomes a sur&ce whidi is 
only penetrable by liquids in those places where the characters were 
drawn, and is perfectly impenetrable everywhere else. This done, 
the wrong side of the stuff receives the ink and colours which are to 
serve for printing, while the sheet is laid on the right side. Under 
the action of the press, the ink and colours penetrate through the 
unprotected places, and a clear impression is obtained. Instead of 
applying the ink and colours as stated, a permanent kind of cushion, 
made much like the balls formerly used for inking type, and pro- 
perly charged with ink or colours, may be placed under the stnfi^ 
and thus many sheets may be worked off, before it is necessary to 
renew the ink. This invention has cost M. Chevallier six years of 
labour and trouble to render it practically usefuL — Critic, 

PATENT PRINTING TYPE. 

The Patent Type-founding Company have patented these two in^ 
portant improvements in the manufacture of Type. 

The first patent has for its object the production of type of greatly 
increased hardness and durability. This is effected by the use of a 
new alloy. 

The object of the second is to reduce the cost of production by 
employing peculiar machinery instead of the usual tedious process of 
hand-casting. 

Previous to the date of the first patent, the old alloy of lead and 
sniazDony was alone used. This is but slightly harder than lead, 
yieldB readily under the press, and beoomea xw^vdi^ dstoriorated. 
A^Uempta to prodxxoQ a better axtac\e had iaoLad, asi^ ^3aA 'SiA \a ^% 
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oonfirmed opinion that hardneis could not be obtained ^-itliout 
oorresponding brittlenesB. The inventor (Mr. Johnson) of the 
patented inyentions in question overcomes this difficulty; and, 
having specified the mode of effecting it^ numerous imitators have 
arisen, all of whom, it is allied, prMluce type which is inferior to 
that of the original inventor. 

The subject of the second patent is an ingenious mechanism for 
.casting type by the simple revolution of cams. An iron vessel is 
charged with ti^e metal, kept in a state of fusion by jets of gas. In 
this vessel a small pump is placed. A mould and matrix are fitted 
In front of the pump, and are moved by cones. When the mould is 
properly adjusted, a cam causes the pump to inject a measured por- 
tion of liquid metal into the mould, and this instantly becomes cool 
and solid by the conduction of the metal of which the mould is 
jfocmed. The type so formed is then thrust out of the mould, which 
again closes for the reception of another dose of metal. 

About twenty patents were taken out for machines before the date 
of that we are describing, but it is said that all these failed to pro- 
duoe perfect type. It is certain that the chief founders in London 
have not adopted them in practice, notwithstanding that machines 
have been purchased by their proprietors. All the twenty machinet 
alluded to, with one exception, use the ordinary hand-mould as the 
fltarting point, the mechanism merely imitating the motions of the 
workman, llie failures are entirely attributable to the fact that to 
oast perfect type with the hand-mould, intelligence, as well as mere 
muscular motion, is required, and this can never be supplied by 
mechanical means. The workman ascertains by the sense of touch 
whether this mould is in perfect order, and, if not, the operation of 
easting is arrested, the mould cleaned, &c. ; otherwise he produces 
*' big bodies," which again would cause irregularities in the ** line." 
But no machine can exercise this discrimination, and hence the im- 
perfect result. Mr. Johnson's patent overcomes this difficulty by 
discarding the old moulds, and substituting one in which the body is 
formed by an aperture of fixed dimensions instead of one made by 
two moveable parts. Any particle of metal remaining from the pre- 
ceding operation is merely united to the next jet of metal, without 
affecting the dimensions of the type cast ; whereas such particles 
interposed between the moveable surfaces of the old mould would 
have prevented their contact, and enlarged the orifice, and thereby 
caused a type to be formed with a ** big body." Other ingenious 
arrangements correct the tendency to irregularity of "line," tearing 
of the fiftces, &c., with which other machines are reproached. 

This machine obtained a first-class medal at the French Exposi- 
tion, and a Committee of the Paris Chamber of Printers officially 
xeported that *'it yielded invariable and correct results, and was 
the most perfect and simple machine that had appeared. ** It has 
been adopted by the Imperial offices of Paris and Vienna, and was 
employed to produce the type used for printing tVi».\. \m.^ ^c^\£a^ 
the **Jwj Meportg."-^Afeckanict' Magazme, ;No. 1%U. 
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THE BOTAL SOOIETT. 

At the Anniversary Meeting, November 30, Lord Wrottesley, 
A8 President of the Koyal Society, delivered his &reweil address to 
that body. 

Lord Wrottesley commenced by congratulating the Fellows, that 
all the measures rendered necessary by the removal of the Society to 
Burlington House had been completed ; and that they now met in 
an apartment, which, by its size and decorations, may be said to be 
truly worthy of a Society, which, for nearly two hundred years, has 
taken the lead in fostering a spirit of investigation into the laws of 
Nature, and thus promoting the best interests of its country and 
mankind. ** I rejoice," said his Lordship, '* that our walls are once 
more adorned by some of the pictures of the most eminent of the 
many distinguished men who, by their lives and discoveries, have 
left an imperishable name to posterity, and shed a halo of gloiy over 
the whole human race. Even as amidst the ruins of lona, our 
great moralist felt his religious enthusiasm powerfully aroused, so 
may the sight of these portraits kindle in us and our successors an 
earnest desire to emulate the virtues of those whom they represent 
— that spirit of persevering research which achieved such brilliant 
success — that regard for truth which deems no sacrifice too great 
when the interests of truth are at stake — that modesty, the never- 
failing companion of genius, which slightly regarding the results 
attained, is almost overpowered by the sense of what remains to be 
accomplished." 

In a former address, hopes were expressed that the Crovemment 
would send an Expedition to the mouth of the Mackenzie River, to 
continue those magnetical observations which had been so persever- 
ingly and successfidly carried out by Capt. Macguire, and fix)m which 
Expedition important accessions to magnetism would result. Unhap- 
pily these hopes have not been realized. The disappointment may pos- 
sibly be traced to the dislike entertained to anything which can by 
possibility be designated as a renewal of Arctic voyages, and to a 
want of a due appreciation of the value of the proposed researches ; 
for it is impossible to believe that any one of average capacity and 
discernment would undervalue the importance of prosecuting re- 
searches of this character, were he familiarly acquainted with the 
history of scientific discovery. "If," said Lord Wrottesley, '*our 
leading statesmen and legislators had perused with the same atten- 
tion the records of the progress of science, as many of them have 
devoted to the historical memorials of the two great nations ef 
antiquity, can it be doubted that they would view the questions in a 
far diflferent light?" 

The laying of the Atlantic Telegraph was next adverted to, and a 
sketch was given of some of the counUeaa T«aQiei.xc\xfia ^VAsk i^teceded 
the invention of this wonderful measia oi comm>aa3Ms^>KXi^^ 'wiiOo. 
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distant nations. In 1729, Grey discovered that electricity conld be 
transmitted to a distance. In 1747» it was sent through several 
miles of wire. In 1753, an anonymous writer in ih.e Scots* Magazine 
first suggested the idea of an electric tel^^ph. In 1800, the 
voltaic battery was invented. In 1802, it was discovered that the 
earth might be substituted for the return wire of a voltaic circuit. 
In 1820, Oersted discovered the mutual action of voltaic conductors 
of magnets, the foundation of the science of electro-magnetism. In 
1822, Ampere developed the laws of electro- magnetism, and dis- 
covered many new facts, and Arago detected the action of a voltaic 
corrent on soft iron. In 1827, Ohne developed the laws of the 
voltaic circuit. In 1832, began the brilliant researches of Faraday, 
in which he discovered and enunciated the laws of voltaic and 
magneto-electric induction. In 1834, Wheatstone invented and 
practically applied a method of measuring the velocity of electricity 
in metallic wires. In 1835, Gauss and Weber established a system 
of electric telegraphic communication between the Observatory at 
Grottingen and the University ; and in July, 1837, Wheatstone first 
tried his telegraph on the line of the London and Birmingham Bail- 
way. During all this time the voltaic battery was gradually im- 
proved, and its powers vastly augmented, by Daniell and Grove. 

Chemistry was also brought forward, as affording abundant 
evidence of the advantages derived from the pursuit of abstract 
sdence, when viewed in its bearing upon the comfort and con- 
venience of mankind. 

At the close of the last century, the Swedish chemist Scheele- 
made a series of experiments on the black oxide of manganese. To 
some this might have seemed a very unprofitable waste of time ; but 
what was the result ? Chlorine was discovered, a substance of the 
greatest importance in the arts. Berthollet, finding that this gas 
changed the colour of the corks of the bottles in which it was con- 
fined, suggested its employment as a bleaching agent. This led to a 
total revolution in the art of bleaching, shortening the process from 
several months to a few hours. Again, the discovery of iodine was 
the result of a not very promising examination of the refuse of kelp 
liquors, and a laborious train of investigation into the laws of de- 
composition gave us chloroform, which, besides greatly alleviating 
human suffering, is the basis of Photography. Then, again, Pro- 
fessor Owen has lately shown how much agricultural wealth may be 
derived from the proper application of a single neglected fossil. 

There is now every reason to hope that the Government of 
Victoria will erect a four- foot reflector for the observation of the 
southern nebulae ; and thus what has been done, and is now doing, 
for the nebulae in our own latitudes by the magnificent instrument of 
Lord BoBse, will be imitated at Melbourne. The history of the 
progress of astronomical science has already disclosed both the evU 
effects of neglecting these duties, and the benefits which are likely to 
accrue when they are properly fulfilled. Thus the iiiot\OTi% oil >3si^ 
comet of Encke Brat suggested to astronomers t\ie pTo\>8\>^^^Q'^^^ 
exktence of some highly attenuated medima or e^Lex y^i:^^^'^^^^ 
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planetary spaceB, in which both planets and comets perform their 
reyolutions. Every sneceeding return of this most faiteresting 
though diminutive body has tended to confirm and strengthen that 
probability, which has now nearly, if not entirely, assumed a 
physical fact ; and if this be conclusively established, it will be of 
the utmost physical importance. Mr. Madear's fine equatorial, 
which has been of signal service in observing Encke's comet at tiie 
Cape of Grood Hope, will now be turned to profitable account in 
following up the fine comet of Donati, which has just escaped from 
our view to present itself, but shorn of most of its former splendour, 
to the expectant gaze of Southern astronomers. 

Lord Wrottesley next proceeded to gplve an account of the steps 
taken by the Council of the Boyal Society and the Committee of the 
British Association relative to the re-establishment for a limited 
period of magnetical observations at the four stations of Newfound- 
land, Vancouver's Island, the Falkland Isles, and at Peldn. The 
Government has been strongly urged to grant a sufficient sum of 
money for this purpose ; for besides the benefits which may flow 
from the complete elimination and elucidation of the magnetical 
laws, the construction of correct and complete charts, showing the 
variation and the isodynamioal and isoclinal lines at some gtven. 
epoch, is alone an object of transcendent importance to commerce 
and navigation. To this must be added the accurate establishment 
of the data on which are founded the methods adopted for ascertain- 
ing and correcting the deviations of the compass in iron ships ; and 
in addition to all this, we must always bear in mind that the result 
of modem speculations seems to show that all the so-called im- 
ponderable agents — heat, light, electricity, and mag^netism — are 
intimately connected by mysterious links ; every accession to our 
knowledge of one has therefore an important bearing on the elucida- 
tion of aU the others. 

The Patent Laws were then adverted to, and Lord Wrottesley 
stated that the whole subject of their working must at no very dis- 
tant date undergo a searching investigation. It can never be tole- 
rated that inventors to whom we owe inestimable accessions to the 
conveniences and business of life should be subject to a tax peculiar 
to their class alone ; and this must be the effect of the present law 
so long as fees are received from the patenteeis, exceeding the 
amount which may be reasonably demanded for purposes in which 
they have themselves a direct interest, and the surplus carried to the 
account of the public exchequer. 

A contrast was then drawn between the system adopted by our 
Government in obtaining scientific counsel with that of Continental 
Gk>vemments. 

In conclusion. Lord Wrottesley adverted to the blot in our 

system, that men eminent in the various walks of science are not 

officially recognised, in imy way, as authorities, or appealed to, ex- 

cept occasionally, and by accident, whenever some member of the 

Admin iatnttioD mAy happen to perceive \.\i8bV> \.\\«vt lysTinBel might 

advance the object in view, and be profi.ta\Ae \« >iX\^ ^\»Xft \ \\. ^ 
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mg never to have ooouned either to the Qovemment or Pftriiament 
that the materialB exiBt out of which a Board may be formed, whidi 
might be expected to give wholesome advice on scientific qaestiomiy — 
take on themselves a share of the Government responsibility, and 
save the country from the bad consequences which now fiU>w, either 
from neglecting to take counsel, or fi^m the careless and indetermi- 
nate way in which it is sometimes sought and obtained. Lord 
Wrottesley is willing, however, to admit that these evils are miti- 
gated by Parliament placing the sam of 1000^. yearly, in ud of 
scientific researches, at the disposal of a Board appointed by the 
Council of the Royal Society.* 

Lord Wrottesley then took a graceful farewell of the Society ; and 
in resigning the chair, paid a well- merited tribute to the distixiguished 
soKftmt (Sir Benjamin Brodie) by whom his Lordship has b^n suc- 
ceeded. {See the Frontispiece to ^present vdwne.) 

The following medals were then awarded : — ^The Copley medal to 
Sir O. Lyell, for his various Researches and Writings, by which he 
has contributed to the advance of Geology ; a Royal medal to Mr. 

A. Hancock, for his various Researches on the Anatomy of the 
MoUusca ; a second Royal medal to Mr. W. LasseU, for his various 
Astronomical Discoveries and Researches ; and the Rumford medal 
to M. Jules Janin, Professor in the ^ole Polytechnique, Paris, for 
his variouR Experimental Researches on Light. 

The Society then proceeded to the election of Council and officers 
for the ensuing year, and the following noblemen and gentlemen 
were duly elected : — President, Sir B. C. Brodie, Bart. ; Treasurer, 
Mj^or-Gen. E. Sabine ; Secretaries, W. Sharpey, M.D., and G. G. 
tStokes, Esq. ; Foreign Secretary, W. H. MUler, Esq. ; Other 
Members of the Council, H. W. D. Ackland, M.D. ; Admiral Sir 
G. Back ; Rev. J. Barlow ; T. Bell, Esq. ; the Duke of Devon- 
shire ; E. Frankland, Ph. D. ; J. P. Gassiot, Esq. ; P. Hardwick, 
Eso., R.A. ; A. Henfrey, Esq. ; Lieut.-Col. H. James, R.E. ; Sir 

B. I. Murchison ; J. Percy, M.D. ; A. Smith, Esq. ; C. Wheat- 
stone, Esq. ; Rev. W. Whewell, D.D. ; and the Lord Wrottesley. 

The Society and their friends dined after the election at Willis's 
Booms — Sir Benjamin Brodie, Bart., in the chair. 

DECIMALS. 

A DEPUTATION to the Chancellor of the Exchequer, and a public 
meeting at Liverpool, have called attention to one little phase of the 
Decimal question. The object is to enact that com and dry goods 
should be sold, not by measm«, but by the weight of 100 pounds ; 
and that the Customs duties should be taken on 100 pounds instead 
of the hrmdredrweiglU of 112 pounds. In many parte of the country 
-some progress has been made: com, potatoes, &c., are sold by 
weight, though the weighte are called bushels or pecks. It was 
TSfifresented to the Chan(^lorof the Exchequer by Mr. Miller, of the 
Bank of England, that the 112 pounds, instead of IQQ^cannM ^n^ 

* TbiBghuaoe at the leading features of the Address \b 8toi\dsedL ttcjtxx \:ia «^^ 
Meport in the Mkentmtwt, No. ieS8, 
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mUliont of useless figures to be written eyery year, in nothing but 
inyoices, &c., of hoTided tea : and many of these figures are results of 
useless calculation. If this be true, — and Mr. Miller is not an easy 
man to be put down on such a point, — what can be the whole num- 
ber of figures written down in a year, which might be saved by a 
complete decimal system of weights, measures, and coinage ? Such 
a calculation serves to give some idea of what the whole number of 
figures may be which are written down every year in Great Britain* 
At first, we thought that business might perhaps be represented by 
two millions of persons writing each one hundred figures a day for 
three hundred days. But this we had to give up : we could never 
imagine the useless figures connected with nothing but tea in the 
Custom-houses to be so much as one out of ev^ry twelve thousand 
of all the numbers written. Consequently, sixty thousand miUioa 
is not nearly enough : two hundred thousand million is nearer the 
mark. Nor indeed is it unlikely that every soul in the country, man, 
woman, and child, should write, one with another, twenty figures fr 
day each. Whatever the number may be, we are satisfied that one* 
quarter of them are useless and worse than useless consequences of 
our non-decimal systems. Fifty thousand millions of useless figures, 
at least, in every year, in the United Kingdom only ! and a mUlio» 
represents the number of beats of the clock in about twelve days and 
nights. — The Athenosum. 

MODE OF CONSTBUCTINa THB BECTANGULAR HYPEBBOLA BY 
POINTS. 

Mb. G. Thubnell has communicated to the British Association 
a paper on this subject, illustrated by two figures. In the first, Mr. 
Thumell showed a very ingenious and simple mathematical construe* 
tion : by means of concentric circles and parallel lines, he affixed 
any number of points that might be desired of a Kectangular 
Hyperbola. In the second figure, he showed the application of thi9 
to the forming the model by which to work the shafts of columns 
with hyperbolical entasis, exemplifying his subject by giving the^ 
leading measurements of the columns of the Parthenon. 

The President observed, that this was a very simple and ingenious 
method of constructing the hyperbola by points, and might therefore 
be useful to architects ; but although the Greeks were fully aware of 
the properties of this curve, and may therefore have constructed the 
shafts of their columns by it, yet he much doubted whether, after- 
crumbling for ages, the columns of the Parthenon could now give us 
the infinitesimal distinction between hyperbolic and any other curve 
they may have used. _^__ 

MAGNETIC DECLINATION. 

Fbom a table published by Encke, in the Memoirs of the Berlin. 

Academy, it appears that in the fifteen years between 1839 and 1854 

the magnetic *' declination," or the westerly deviation of the magnetia 

north from the true north, has diminished V 4^4' \ ^^^ " variation" 

hasj therefore, been at the mean rate oi 7 ^ xmBuXea ^x «x£avmi\ \5Kv\». 
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it has been a little greater in the second half of the term than the- 
first. The declination at Berlin in 1854 was l^"" 56' 52".— Mr. 
Maclaren, in the Scotsman, 

At a meeting of the Boyal Belgian Academy, a letter has been read 
from Hansteen to the secretary, M. Quetelet, stating that with one 
of Grambey's needles, aided by careful manipulation, he is able to 
take the precise dip within at least half a minute. From observa- 
tions made in four summer months with a dipping-needle and unifilar 
and bifilar horizontal needles, he has come to the conclusion that the 
diurnal variation, observable in magnetic phenomena, is produced by 
a feeble perturbative force which turns round the horizon from east to 
west in twenty- fowr hours, ** When this force proceeds to the south, 
i^ horizontal intensity diminishes, the inclination augments, and 
the declination has its mean value (about ten hours before midday) ; 
when it proceeds to the north, the horizontal intensity increases, the 
inclination diminishes, and the declination assumes its mean value, 
which takes place about an hour before sunset ; when it proceeds 
towards the west or the east, the respective decliuation augments 
or diminishes (one hour after midday, eight hours before midday or 
midnight)." The inclination or dip, which is now decreasing, will 
reach its minimum, Hansteen thinks, in Western Europe, in 1878, 
and has already reached it in Siberia. Its maximum was in 1678> 
indicating a period of two himdred years. 



TEBBESTBIAL HAONETISM. 

Mb. J. Dbukmond has communicated to the British Association 
the two following papers : — 1. *' On the Intensity of the Terrestrial 
Magnetic Force." In comparing the observations of the dip with 
those of the intensity, the author found some anomalous results, of 
which the following is an example. In the diurnal variation the dip 
is at a minimum about 8 a.m., at a maximum about 11 a.m., after 
which it decreases to a minimum again about 2 P.M. Turning now 
to the intensity, the maximum is found to occur about 8 A.M., and 
the minimum about 11 A.M., after which it again increases, reaching 
a maximum in the afternoon. From these facts, then, it would ap- 
pear that, while the earth exerts a greater attracting power over the 
needle about 11 a.m. than either before that hour or after it, the in- 
tensity of the force by which this is accomplished is then at its 
minimum. In other words, we are driven to the conclusion, that 
the earth exerts a greater attracting power by a minimum of forcO' 
than by a maximum, — a conclusion entirely at variance with all our- 
knowledge of the magnetic force. This anomalous result the 
author traced to the assumption lying at the foundation of the pre- 
sent theory of the intensity, — viz., that the terrestrial force is ex- 
erted in the direction of the dip ; and from an analysis of the phe- 
nomena of the dip he arrived at the following laws : — 1. That the 
true direction in which the earth's force is exerted is in the radial 
line of its centre, at least so within certain limits, Ui« ^'axVXvX^^vci^^ 
spheroid and not a sphere, 2, That the force Yieing «b\. «XS. ^ovoXa 
upon the earth's surface exerted in the ra^dal line oi \\a c«tt\*T^, — «cA. 
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ibe vibrations of a horisontal needle being, therefore, at all statiomi 
made at right angles to the direction of the foroe, their number at 
any two or more stations in similar times, or at different periods in 
similar times, indicates exactly the ratio of the force at each station 
and at each period. 

2. " On the Development of a Physical Theory of Terrestrial Mag- 
netism.'* The fundamental principle of this theory was the follow- 
ing. Assmcing the prevailing idea regarding the eariy condition 
and present state of the globe, — viz., that it has cooled down from a 
state of fluidity, and now consists of a solid crast indosiog a molten 
nucleus, — the author assumed also that the sun, moon, and other 
planetary bodies must exert the same influence upon the inclosed 
fluid which they exert upon the surface ocean in producing the tides : 
— that, consequently, a system of internal tides must be occasioned 
eimultaneously with the external tides. Further, accepting the 
theory of Gauss, that the entire matter of the globe is magnetic, he 
concluded also that the passage of these internal waves must occasioa 
corresponding changes in the position of the needle ; and reasoning 
from these premises, he arrived at the following conclusions, in regara 
to the changes in position which the needle ought to undergo. A 
declination needle at any station resting on the line of the magnetic 
meridian ought, upon one of the internal waves coming from the 
eastward, to make an excursion to meet it ; as the crest of the wave 
approaches the station of observation, the needle ought to return 
with it ; and when it comes immediately beneath the point of obser- 
vation, the needle ought to coincide again with the meridian. As 
the wave proceeds westward, the needle ought to follow it, making a 
westerly excursion equal to the easterly ; and as the wave passes 
further west, and its influence over the needle thereby declines, the 
latter ought slowly to return again to the meridian. Again, an in- 
clination needle ought to begin slowly to dip as the crest of the wave 
approaches the station of observation, reaching its maximum when 
the wave is immediately beneath it, and slowly rising again to its 
former position as the wave passes eastward. And the intensity, as 
indicated by the oscillating needle, ought to increase as the crest of 
the wave approaches the station, reaching its maximum when it is 
immediately beneath it, and decreasing gradually as the wave pro- 
ceeds to the westward, the maximum of intensity thus coinciomg 
with the maximum of inclination. Comparing the results of obser- 
vation with the conditions of this theory, the author found them 
completely to harmonize. — Ath^nceum Report. 

OONPIGUBATION OP THE EABTH. 

Thb Eev. J. Dingle has communicated to the British Association, 
a paper < ' On the Configuration of the Surfiskce of the Earth." This 
was a most ingenious though very speculative attempt to trace, from 
the cooling down of a body so composed as our earth is known to be 
Jhom a high state of incandescence, how the great mountain ridges 
were Gnt formed, and then in Bucceasvon. >iJDkft QOTL\ATi«cAj^ Vax^ 
islands and groups of islands in suooesaion, \)'5 d«*^o«vXa ^oxcl craorraoNa 
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ocean, which volcanic actional at fint raost violent, would chiefly 
manifest themaelyes along the parts in the neighbourhood of the 
mountain ridges. 

INTBBNAL TBMPSBATUBE OF THE BABTH. 

- There has been read to the British Association, a paper ** On the 
Distribation of Heat in the Interior of the Earth/' by Dr. F. A. 
Sifjestrom, of Stockholm. 

Professor Hennessy remarked that the views of Dr. Siljestrbm 
seemed to state in other words the well-known fact, that a mass of 
fluid possessing different temperatures in different parts of its interior 
must be subjected to a process of convection. The result is usually 
a change of volume in the entire mass of circulating fluid. This 
change is capable of being observed in ordinary experiments, and 
may also affect the volimie of the fluid matter in the interior of the 
earth, provided the changes of temperature of the fluid are sufficiently 
great. But it is clearly proved that the refrigeration of the earth is 
now so extremely slow, that it is not likely that any considerable 
changes of volumes arising from this cause could have arisen within 
recent periods. If such changes have arisen, they must have occurred 
during remote geological epc^hs. 

BOTATORT MOTION. 

Professor Baden Powell has communicated to the Boyal 
Institution, a pwer ''On Botatory Stability, and its application 
to Astronomical Observations on board Ships," observing that the 
subject of Rotatory Motion, especially when taking place under those 
cambinations which are presented in the gyroscope or free-balanced 
revolver, had attracted much attention at the present day. The 
primary mechanical principles have long since been acknowledged in 
theory, but the practical results have been but little considered ; so 
much so, that while these results excited so much wonder when ex- 
hilnted in a scientific form, it was forgotten how perfectly similar 
and equally paradoxical in its nature is the common and familiar 
result of a top sustained, by the mere act of spinning, in a position 
from which it directly fidls when the rotation ceases. The principle 
of the " composition of rotation" showed the identity of the results 
on a small sc^e with the grand cosmical phenomenon of the preces- 
sion of the equinoxes ; but another application of the same principles 
remained unknown until pointed out, and actually effected, by the 
inventions of Professor Piazri Smyth, namely the use of rotatory appa- 
ratus for giving an invariable plane or platform for astronomical in- 
struments used at sea. Two simple first principles in dynamics give 
.the clue to the whole of the application for the fixity of the plane of 
rotation and the composition of rotatory motion. The first is the 
tendency of a body in rotation to retain that rotation in the same 
place when perfectly balanced, irrespective of the motion of exteni«l 
objects ; the second h when a force is impreiiaed on «b\)^^ Vc^^^*^^ 
tiaa it does not show itself directly, but ii oompoxxiid.e^'mVJii VJaa %«^» 
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motion, so that the rotation takes an intermediate direction, or the 
axis shifts its position in space. This being the cause of the motion 
of the earth's axis, gpiving rise to the precession of the equinoxes, it 
is called a processional motion. Professor Powell thus takes a sum- 
mary view of the whole subject : **The gyroscope, when its equili- 
brium is slightly disturbed, demonstrates the precession of equinoxes, 
explains the boomerang, and sustains itself in the air against gravi- 
tation. When its equilibrium is imdisturbed, it exhibits to the eye 
the actual rotation of the earth ; and when restricted to one plane, 
it acts as a magnetic needle without magnetism, or spontaneously 
rotates in parallelism with the earth. To l^ese remarkable and some- 
what paradoxical applications, we have now added another of £ur 
higher utility— that it gives perfect stability for the nicest astronomi- 
cal observations on board a ship pitching and tossing with every 
wave and gust of wind. " 

PHTSICAL PBOPEBTIES OF lOE. 

Professor Ttndall has read to the Royal Institution a paper on 
this investigation, which he introduced by some remarks on force in 
general, and then especial reference was made to the force by whidi 
crystalline architecture is accomplished. Some phenomena of crystal- 
liaition were shown by means of the photo-electric microscope. The 
manner in which the molecular aggregation was affected when a 
beam of radiant heat was sent into the interior of a mass of ice 
was examined. The track of such a beam presented a beautiful ap- 
pearance, — flattened spheroids were observed, which at certain inci- 
dences of the light, shone with more than metallic brilliancy, and 
around each a liquid flower, consisting invariably of six petals, was 
formed. The spot at the centre of each flower was proved to be a 
vacuum ; and the formation of the flowers in a piece of ice through 
which a beam of electric light was transmitted was rendered visible 
to the audience. The air-and- water cavities, which, in the case of 
glacier ice, have caused so much discussion, were next examined. It 
was proved that the water was due to the melting of the ice round 
the air cavities. The hypothesis propounded by M. Agassiz and 
the Messrs. Schlagintweit to account for this water, and which has 
hitherto been universally accepted, is, that the ice permits the radiant 
heat to pass, the heat warms the air, and it, in its turn, melts 
the ice. It was proved by the speaker that this view is 
wholly untenable. One of its consequences would be that a 
bubble of air would be capable of absorbing in a few minutes 
a quantity of heat which would raise its temperature upwards of 
400,000 degrees, or more than 160 times that of fused cast-iron. 
The melting of the ice was shown to be a simple consequence of the 
dynamical theory of heat : molecular motion is transmitted through 
the solid ice, without prejudice to its solidity, and detaches the par- 
ticles at the sur&ce of the internal cavity, as the last of a series of 
elastic balls is detached by a force which has traversed a row of them 
without producing visible separation. The passage of snow into 
gl&oier ice was next considered. It waa T^emodL V> V!iei^ «&sn:a)£SQ& 
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•pressure of the moist nSvi upon its own mass. That moisture was 
necessary was shown by moulding ice at 32° into cups ; while, when 
it was rendered perfectly dry by immersion in a bath of solid carbonic 
acid and ether, the ice, on being crushed, became a powder as white 
as snow. Crushed glass or quartz could not have been whiter or 
more opaque. 

In a paper read to the Koyal Society, " On the Stratification of 
Vesicular Ice by Pressure,'' Professor Iliomson indicates a mechani- 
cal theory as the explanation of the veined structure of glacial ice, 
especially applicable to account for the stratification of the vesicles 
observed in ice originally clear, and subjected to differentia] pressure, 
by Dr. Tyndall ; the formation of the vesicles themselves being anti- 
cipated by Professor Thomson's brother's theory, published in the 
"Proceedings" for May, 1857. 

Professor Thomson believes the theory he has given above to con- 
tain the true explanation of one remarkable fact observed by Dr. 
Tyndall in connexion with the beautiful set of phenomena which he 
discovered to be produced by radiant heat, concentrated on an inter- 
nal portion of a mass of clear ice by a lens ; the fact, namely, that 
the planes in which the vesicles extend are generally parallel to the 
sides when the mass of ice operated on is a flat slab ; for the solid 
will yield to the "negative" internal pressure due to the contrac- 
tility of the melting ice, most easily in the direction perpendicular to 
the sides. The so-called negative pressure is therefore least, or 
"V^ch is the same thing, the positive pressure is greatest in this 
direction. Hence the vesicles of melted ice, or of vapour caused by 
the contraction of melted ice, must, as here shown, tend to place 
themselves parallel to the sides of the slab. 

The divisions of the vesicular layers into leaves like six-petaled 
flowers, is a phenomenon which does not seem as yet so easily ex- 
plained ; but Professor Thomson cannot see that any of the pheno- 
mena^d escribed by Dr. Tyndall can be considered as having been 
proved to be due to ice having mechanical properties of a uniaxal 
crystaL 

ATMOSPHEBIC TEMPEBATTTRE AND THE EABTH'S SURFACE. 

Pbofessob Hennesst has read to the British Association, a paper 
"On the Heating of the Atmosphere by Contact with the Earth's 
Surface." The Temperature of the atmosphere depends principally 
on the heat which it receives &om the sun and on what it loses by 
radiation. A portion of the solar heat is absorbed in passing through 
the air, while another portion penetrates to the earth's surface. The 
ground becomes thus heated, and the lower strata of the atmosphere 
acquire the greater part of their heat from contact with the warmed 
sor&ce. It is admitted that the mode in which the air becomes 
heated by contact with the ground must be a kind of circulation 
analogous to that seen in the movements of a heated mass of liquid, 
such as boiling water. When studying the ver^ca^ TriiosQisiKQXA ^^ 
thd atmosphere^ with reference to whicli Proieaaox 'B.e^xiii^Asrs tca^^ 
s oanunanication to the Association laat yevr, \iA V«A. X^^si^"^^ 



110 TXAB-BOOK OF FAOIB. 

to conaider the oonnezion between Buoh movementB and the inflaenoe 
of the heated ground. In order to experimentally study the qnet- 
tion, thermometers were suspended at different heights above the 
ground, and imder different circumstances of exposure to the influ- 
ence of the supposed currents. Observations were made every 
minute, and sometimes every half minute, during short intervals, 
about the middle of the month of May, on days when the sky was 
dear, and during which there was consequently a great deal of solar 
radiation. In general the thermometers exhibited fluotuations of 
temperature, the intensity of which diminished the more they w«e 
protected from the influence of circulating currents in the air. The 
ffreatest fluctuations were presented by thermometers with blaokened 
bulbs exposed in the sun. This arose from the ciroumstanoe that 
the blackened bulbs, by acquiring a high temperature, became them- 
selves disturbing agents in the odorific conditions of the surround- 
ing air. Evidence of similar phenomena appears to be presented by 
the curves of temperature obtained by the aid of photographieu 
registration at tiie Badcliffe Observatory in Oxford. Attention has 
been called by Mr. Johnson to a remarkable serration in the tempe- 
rature curves during the day. This serration is found only when 
there is a considerable amount of solar radiation, it disappears during 
sunless and cloudy weather. While it is explained by referring it 
to the influence of the solar heat upon the ground, and tiie conse- 
quent circulation of small atmospheric currents, it affords a very 
satisfactory confirmation of the trustworthiness of the photographkal 
method of registration. 

Professor Hennessy then read to the Section, a paper ** On 
the Decrease of Temperature over Elevated Ground." He showed 
that the decrease of temperature in ascending through the atmo- 
sphere depended not only on height above the sea level, but also upon 
the absolute height above the nearest surface of soUd land. In this 
way the decrease of temperature over plains, mountains, and plateaux 
would be necessarily very different, and we cannot immediately infer 
the state of the phenomena in the two latter instances from what may 
exist in the former. Some of the results of observations made on 
some of the hiUs and mountains of Ireland during the Ordnance 
Survey, as contained in the volume recently published by Colonel 
James, were referred to as illustrations of these general views, upon 
which, however, considerable discussion ensued in the Section. 

OOEANIO TEMFBRATUBS. 

Some interesting information has been given by Captain Pullen, 
B.N., of H.M.'s ship Oydopt, relative to the Temperature of the 
Atlantic and Indian Oceans at great depths, in his recent voyage to 
the East. The first sounding for temperature was in 32° 13' ST., 
long. 19° 15' W., where, at 400 fathoms, the minimum temperators 
was 50*5°, the surface at the time being 70°. Subsequently, two 
ibarmometen were sent down at 500 and 800 fathoms ; at the greater 
depii the minimum temperature was 4V&°, «.\> >;3ca \«kmx 5Q**. The 
oextBomding was in lat 10° 7' lS.,\Diix. W ^^XN^.^^XmbhSJoibbi 
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was DO bottom with 2000 fathoms of line. Iq 4° 16' N., and 
28** 42' W., two thermometers were sent down to 1500 and 1000 
fftthoms, the greater depth showing a minimum temperature of 
89-4% the lesser of 42*5°. In the next cast, in lat. 2° 20' N., long. 
28** 44' W., ninety miles from St. Paulas Island, two thermometers 
were sent down on a regular deep-sea line, with bottom at about 
1080 fathoms ; the thermometer showed a minimum temperature of 
88*5° at the lowest depth, and 46*2'' at 680 fathoms. An attempt 
to get a cast directly on the Equator was unsuccessful, resulting in 
the loss of a large portion of tiie line. After crossing the Equator, 
thermometers were sent down at nearly every tenth parallel, thre& 
at a time, at twelve, eight, and four hundred fathoms ; and portions 
of the water brought up were reserved to be sent home for analysis. 
In lat. 26° 46' S., and long. 28° 52' W., soundings were obtained at 
2700 &thoms. A thermometer sent down to this depth came in 
showing a minimum temperature of 35° F. : the bottom brought up in 
the Talve was a very fine brown- coloured sand. Kunning the casting 
down between the parallels 85° and 88° 8., to outside the Mauritius, 
the lead was brought into play on the Brunswick shoal, which is 
marked 85 fathoms, but bottom was not reached with 1410 fathoms. 
Then came the Atalanta, marked as an extensive shoal ; here a cast 
was obtained with bottom at 1120 fathoms. The bottom consisted 
of what appeared to be very fine sand covering a hard substance, 
supposed at first to be coral, but which, under the microscope, was 
found to be some very beautiful specimens of Diatomacese. Steering 
now to pass to the east of Mauritius, a little south of parallel 20°, 
about nmety miles from land, there was no bottom with 1875 fathoms 
of line. Captain Pullen states that this gave him the first idea that 
his previous opinion of the Indian Ocean not being so deep as the 
Atlantic was wrong. Forty or fifty miles west of the northern part 
of Cargados 1400 &thom8 of line reached the bottom ; at the doubt- 
ful St. George's Island bottom was not reached with 2000 fathoms 
of line. Steaming then for Bose Galley Kocks, bottom was obtained 
with 2254 &thoms of line : the minimum temperature was 35°. A 
thermometer was sent down at 2000 fathoms, and returned with a 
minimum temperature of 88*5°. Now 35° was the minimum tem- 
perature at 2700 fBkthoms in the Atlantic, further south than this 
cast. Captain Pullen was therefore inclined to think that this is the^ 
minimum temperature of the great depths of the ocean, and that it 
commences soon after passing 2000 fathoms. — Critic Report. 

LUWAB INFLUENCE ON THE TBMPBBATUBB. 

Mb. J. p. Habeison has communicated to the British Association, 
^'Further Evidence"* upon this question. 

The author in resuming the snlifject first recapitulated some points connected 
with Vt, which he considered had been almost established as meteorolosical facta : 
viz., 1. that the temperature before the first quarter is lower than that of the 
second day after it. 2. That this £el11 and rise prevail most in the wintec WQ\it.\^& 
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■and in the month of May. 3. That a reciprodtjr of action takes place between oorn- 
ir days of the moon's age. Thns, whilst it was found, ooth at Dublin and 



rkihf that for twen^-one consecutive years the mean temperature rose at the 
first quarter in more instances than it fell, it fell at the last quarter in more instanees 
than it rose ; and in the only two years in which a fisdl occurred inst^ of a rise 
at ihe first quarter, there was a rise instead of a ficdl at the last quarter. Between 
new and ftill moon, this reciprocity of action was still more apparent Here, for 
the same series of years, there was a fall in thirteen years after new moon, and a 
Tise in thirteen years after Ml moon; and in five out of the eight instances in 
which a rise occurred instead of a fall at new moon, a fall instead (^ a rise took 
place at flill moon. Also a like principle appeared to hold good in individoal 
months. For example, in twenty-one consecutive Januarys, a fisdl occurred In 
aeventcen at new moon, while a rise took place in sixteen at full moon, llie action 
thus apparent at different periods of the lunation was shown clesurly in onrres of 
temperature of each day of the moon's age. 

A curve of ten years* mean temperature at Greenwich, for 1837—1848, was 
exhibited in juxtaposition with one sent to Dublin last autumn, which was also 
formed often years' mean temperature, at the latter station, for 1847 — 1866. At first 
and last quarters the curves corresponded in a most remarkable manner at both sta- 
tions. Atnew and fiill moon they alternated ; the fall in the Dublin curve bdng at 
new moon and the rise at f\ill moon; inthcGreenwichcurve, the riseatnew moon and 
the fall at full moon. Leaving the consideration of daily mean temperatores, cm 
extracting the maxima and minima mean temperatures for the month, it was finmd 
that more maxima occurred after first quarters than before ; the proportion of 
maxima to minima, on the second day after that phase, being more than 2*1 both 
at Dublin and Greenwich, for the respective periods of twenty-two and forty-three 
jears. The twenty-four highest and lowest maxima and minima in the month at 
Greenwich were then taken for the same forty-three years, forty-eight i>er cent 
found to occur at first quarter, and minima only before the day oi the change. 
•Similar resudts were obtained from the highest and lowest mean temperatures at 
Dublin, and at Toronto tcom 1843 to 1848. 

Another point elicited during the progress of the inquiry was the recurrence of 
liigh and low temperatures on the same days of the lunation. Taking first the 
maxima and minima mean temperatures for the month during twenty years at 
Greenwich— from 1837 to 1846,— the whole number found recurring on correspond- 
ing days (many of them three and four times in each period of twelve lunations) 
amounted to 236, averaguig about twelve for each year, or half the maxima and 
minima for the month. To illustrate the recurrence of high and low tempera- 
iiures, several years were selected, which presented the strongest evidence of sys- 
tem. Thus, in the two consecutive years commencing November, 1847, and ending 
October, 1848, maxima and minima occurred :— In 1847 : twice on the third day 
before new moon; twice on the second day before new moon; three times on the 
•day after new moon ; twice on the third day after new moon ; three times on the 
second day before fUll moon; twice on the 'third day after fhll moon. In 1848: 
three times on the day of new moon; twice on the day after new moon; three 
times on the second day before full moon; twice on the day before full moon; 
twice on the fourth octant, or fourth day, after foil moon. In the same years 
there were also, amongst many others, the following remarkable instances of 
cxeciprocity between opposite phases of the moon :— In December the minimum 
for the month occurred on tne third day before now moon; in January the 
maximum on the third day before full moon ; in February the minimum on the 
third day before new moon. And again, the maximum in September f^ll on 
the day after ftill moon. The minimum in October on the day after new moon. 
"In addition to this, the maxima and minima for the month were found to 
occur at intervals of rather more than seven, fourteen, or twenty-one days, and 
that for several successive months, viz., April, May, June, August, and September, 
and so in other years." In 1838, exactly ten years earUer : maxima or ndnima 
occurred three times on the third day after new moon ; three times on the day 
after ftall moon; three times on the day of first quarter; and three times on 
the day of last quarter: that is to say, in twelve instances out of twenty-four on 
four aayt qfthe lunation. 

At the Cape of Good Hope, reciprocity of action, and the recurrence of high and 

Jow temperatures, were even more lirequent and systematic. Thus, in 1855, eight 

vat of the twelve maxima for the month occnire^ at ^t%\. (v3>axVAT^«sv\\3^w& ^t ^ 

twelve mlDimA at new or ftdlmoon. liilQ4'2,T^«\eeiiiQsmmakVa.^Ts&i£afia.«^ 
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r-fonr occarred on eight days. In 1843, fifteen on seven days; in 13M, 
een on six days ; in 1846, eleven on four days. The recurrence of maxima 
■id mhdnui at Toronto and Madras was equally marked. 

Mr. Harrison considered that the dispersion of clouds under iVill moon may be 
wow taken as a fitot, on the testimony or Humboldt, Sir J. Herschel, Mr. Johnson 
(tte Baddiffe observer at Oxford), and others. Mr. Johnson having also noticed 
flat this cloud-dispelling power commences about the fourth or fifth day of the 
■Mon's age, and lasts tilTsne approaches the sun, the same distance on the other 
ride ; that is to say, the influence takes place at that time as well as at full moon, 
flMni^ not nec^sarily continuously. Mr. Nasmyth also, who was considered a 
vahable witness, flrom his long-continued observation of the moon for the purpose 
af mapping its surfiace, was quoted as having satisfied himself— That clouds dis- 
appear when the moon is about four days old; and also that when this is the case 
nr any length of time at new moon, the sky is clouded to a corresponding extent 
1^ fall moon : another instance of the principle of reciprocity. Several weU-known 
obeervers were also mentioned as having noticed the remarkable clearness of the 
momiBg of the 13th of September, or the fifth day after new moon. And lastly, 
even M. Arago's explanation of the popular notion among gardeners round Paris, 
tiist the moon which, commencing in April, becomes fhU m May, destroys their 
tender plants, it was thought might be quoted as evidence of lunar influence on 
Am atmosphere, though given by him as a simple statement of the effects of terres- 
trial radiation on early vegetation. 

Mr. Harrison, in conclusion, expressed his belief that the remarkable regularity 
of the recurrence of a fall before first quarter is due to the clearing of the atmo- 
nAiere at that period, and the rise afier first quarter to a more cloudy state of the 
sky. That the same efibct is not so evident on the curves at the period of fhll 
moon, he considered might be due to the greater reciprocity of action which takes 
j^aoe at the syzygies, or new and Ml moon. 

The President of the Section observed, that the additional facta 
Mr. Harrison had now adduced must be considered strongly confir- 
matory of the view he so ably advocated. That the moon exercised 
an influence upon the weather, and particularly on the formation or 
dispersion of clouds, was, as all knew, a very generally prevailing 
opinion; the sailors even had a common saying, 'Hhat the full 
moon ate up or devoured the clouds ;" and Sir John Herschel bad 
somewhere admitted that the nights about full moon, particularly at 
certain seasons of the year, were remarkably cloudless. This indi- 
rect influence, then, being admitted, it became more important to 
trace it, as Mr. Harrison was doing, to an influence upon the tem- 
perature. 

THE EYE-BALL OF DIFFEBENT ANIMALS. 

Mb. T. Kunnelet has read to the British Association, a paper 
" On the Form of the Eye-ball, and the relative position of the 
Entrance of the Optic Nerve into it in different Animals." Mr. 
Knnneley observed that the orbits are much larger than the eye- 
balls, and that their axes diverge considerably in an outward direc- 
tion, while those of the two eyes are perfectly parallel The eye- 
balls lie in the fore-part of the orbits, and according as they are 
more or less prominent, and more or less covered with the lids, do 
they appear to be larger or smaller. The eye of the infant is larger, 
in proportion to the size of the body, than that of the adult ; but 
it is by no means certain that the eye of the male is larger propor- 
tionately to the size of the body than the eye of iksA issa^iiA, "^ 
some BHAtowists the iiuman eye is descnbed ai.'& ^ %^«tcA^, '^^ 
diameter of which, from before to behind, ia g;ceaX«t \Jaa.\i m «k^ 

H 
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other direction. He had measured a great number of ejes, of the 
human subject as well as of animals ; and he found that^ i^erevv 
there was a departure from the spherical figurei, it was in the dino- 
tlon contrary to that which had been commoidy stated. In sooib 
instances the difference between the two diameters was scarcely per- 
ceptible; in all, where a distinction was observed, the tranfrvene 
was the greatest. 

He had prepared a set of tables (which were printed), containing 
the result of tibe measurement of 200 eyes of various oreatiiree. "ui 
conclusion, Mr. Nunneley said — The measurements, I think, elearibf 
prove that whatever part the fibres of the optic nerve play in tM 
ph^omena of visdon — and they, in all probability, only convey to 
the sensorium the impression received by the true retinal elements— 
the greatest number of them are distributed on that part of the eye- 
ball where there is the greatest range of vision, and that the largest 
expanse of retina is on that part of the ball opposite to where objeoti 
are placed, and consequently it is where the visual images of them 
must faU. Thus^ the extent of vision is alwa3r8 in conformity with 
the space of retina on that side of the optic nerve ; and as the rodi 
and cellules appear always to correspond in abundance with tho 
fibres, that side of the retina which receives the greatest number of 
images is most exercised, or where the range of vision is the greatest, 
is always the largest. That this is a fact^ I think a careful oompa* 
risen of the position of the eyes in the head, the size of the eye- 
ball, and the exact position of the entrance of tiie nerve into it, 
with the mode of life and habits of various creatures, will render 
more obvious than a casual glance would do." 

To mention only a few instances as illustrations : — Man, from the 
9t9ct position of his body, the horizontal placing of his eyes, and 
his habits, has a more panoptic range than any other creature (of 
course in this consideration adl motions of the head, neck, and body 
of the animal must be excluded, and those of the eye-baUa aloDO 
admitted). In him, the optic nerve enters the ball not far from the 
centre, leaving, however, a somewhat shorter space on the inner 
and lower parts of the retina than on the upper and outer. Now, 
while man enjoys a free range of vision above the horizontal line, 
there are far more occasions for him to look at objects below than 
above tMs line, and thus mere visual images are projected to the 
upper and outer sides of the entrance of the optic nerve ofteaer 
than to the inner and lower sides of this spot. In the Pig, who 
sees at no great range before him, and who seeks his food with the 
snout almost always in the ground, whose head and eyes are conse- 
quently for the most part downwards and near to the ground, tiii 
nerve enters the ball more outwardly and much lower than it does 
in man. The Pig wants not to see fiir before him, but he does re- 
quire while grubbing to look behind him, from whence danger oomei. 
So with the timid herbivorous animals; look at the entrance of 
the nerve in the Bullock and Sheep, who pass so much time with the 
hend Jd » dependent poBition near to ihe gcoxm^, m\.\i\\ift<sj« dimcted 
9ffOja the gar&oe, in open pkona, w\i«r« danget xksi&sSS.^ oooMia IxciBk 
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bduDd ; in them the upper and inner rides of the retina are much 
biger than the lower and outer portions ; while in the Deer, who livet 
in more wooded places, where danger is also from the front, hot 
who^ like the Bullock, has the head downwards in feeding, though 
iiis inner or anterior side of the retina is still larger than the pos- 
tsrior, it is so to a much less extent than it is in the Bullock — while 
the npper portion still continues as proportionately large as it is in 
Sheep and Bullocks. On the contrary, in the Horse, who is not so 
prayed upon, who carries the head erect, and observes all around, 
the nerve enters the eye more nearly in the axis. In Birds, with 
few exceptions, the upper portion of the retina is much more oon- 
siderable than the lower parts ; but the anterior and posterior por- 
tions -vuy much in different genera. Those whose locomotion is 
performed principally by the feet, and whose range of habitation is 
very small, as the common Fowl and Turkey, have the inner or ante- 
rior portion very considerably greater than the outer or poste- 
rior. Those birds whose range is greater, and who use the wings 
for progrearion, but who do not wander very far, as the Qrouse and 
Barteidge, have much less difference in the two portions of the retina ; 
while in those birds whose flight is far and prolonged, as the Crow, 
Book, Swan,Gk)ose, and Duck, the entrance of the nerve is very nearly 
in the centre of the balL So in reptiles : in the Turtle, who only 
requires to see immediately before and under him, the outer and 
upper portions of the retina are very much the larger. 

In the more active Alligator, Frog, Toad, and Chameleon, while the 
npper portion maintains its size, the outer and inner parts are more 
nearly equaL In those creatures whose habitation is for the most 
part underground, as the shrew and the mole, the eyes are so small 
t as to have led Magendie to assert that the Mole is without the organs 
j altogether, which is not the fact, for I have found all the essentials 
I of an eye, even true retinal elements, optic nerve, and a well-deve- 
loped choroid. Yet the organ is so minute and concealed by the 
dan and hair, as probably only enables the creature to discern the 
light, which is all that it requires, for, living underground, where it 
I swks its prey, it obviously must depend upon the acuteness of other 
senses than of sight for its living. 

Though in the individual there is usually some proportion between 
Had size of the eye and the body, taking different classes and genera, 
the size of the animal is very little guide to that of the eye, the pro- 
portions between the two being determined by other considerations 
than that of the bulk alone of the creature ; for though, as a whole, 
the eye in Fish bears a larger proportion to the whole body than it 
does in other divisions of the animal kingdom, and the ^es of Birds 
are, as a class, much larger than those of Mammalia or Reptiles, yet 
amongst the different genera of all these classes there are very great 
c^flbrenoes, determined, apparently, by the following conriderations, 
amongst others not so obvious. When the creature lives in feeble 
lights yet moves actively about, and is guided m \Xa\wicvatfi>u\Qivv\y5 
-QieBenae ofaigbt, as in nocturnal Birds and AmtCks^a ^sA'^H^ ^^ 
^j0iB very large, Appfli«ntiy to takein a\axgbc^\iSKi\a^^^^>EAVe^^^ 
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light ; on the contrary, where the creature is guided in its moire' 
ments by other senses, then the eye is very small, as in the Bat, the 
Mole, the Shrew, and the Eel. Where vision penetrates to a long^ 
distance, and where the eye enjoys great power of overcoming the 
aberration of parallax, the eye is large, as in rapacious Birds. When 
the brain and intellect are more developed, the size of the eye di- 
minishes, And the two eyes become more parallel, as in Man and the 
higher Mammalia. Where animals are feeble, timid, have but little 
defensive power, and are preyed upon, the eye is usually very laige, 
as in the flare, the Conies, the whole Deer tribe, and many of the 
other ruminants. Where the animal is not predacious, and its size 
and strength are such as to protect it from being preyed upon, the 
eyes are commonly small, as in the Whale and the Elephant : in the 
latter the eye is even smaller that it is in the horse, and scarcdy 
larger than in the Eagle. 

Mr. Nunneley has also read to the Association, a paper *' On the 
Structure of the Choroid Coat of the Eye, and more particularly on 
the character and arrangement of its pigmentary matter.** TTie 
choroid coat is the dark tissue interposed between the delicate 
sentient retina and the hard dense sclerotic, and co-extensive with 
the latter. It begins at the entrance of the optic nerve by a round 
aperture with a distinct edge, in close apposition with the nerve, but 
not organically connected with it, and passing forward as far as the 
junction of the sclerotic and cornea, where as choroid proper it 
terminates. Tt there comes in connexion with the ciliary circle oi* 
muscle, the ciliary body and the iris. The choroid is essentially a 
vascular membrane, being made up of blood-vessels, colouring 
matter, and a modified white fibrous tissue. The choroid univer- 
sally provided the pigmentary nigrum, and is of a deep bronze colour 
approaching to black. The pigment was described as consisting of 
two distinct forms of cells — on the inner surface the choroid, of true 
hexagonal cells, and in the tissue and on the posterior surface of 
stellate ceUs. He did not admit, however, that they were true 
cells. The use of these cells was to destroy the light as soon 
as it had acted on the retina, and they were the most perfect ab- 
sorbers of light of any substance in nature that he knew of. From 
the account he gave of the arrangement of the pigment, it afforded 
what he considered a satisfactory anatomical explanation of an 
abnormal condition of the eye which had hitherto not been under- 
stood, viz. : — Muscoi volitantes. The figures of those motes he be- 
lieved to resemble exactly portions of the choroid coat when teased 
out, and they might be expected to appear and disappear with the 
varying condition of the vessels arising from disordered stomach or 
the cerebral circulation ; and be cured by whatever corrects those 
conditions ; or the muscse might result from different organic 
changes in the choroid coat which are incapable of being removed. 



THE BERYO\}B ET€>T£k!L. 

In one o/Dr.Brown-S^quard's recent ljec\.uiea,\i^ ^^i^'^V^j^QiXkVQAiir 
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pigs which had been experimented on some months ago by catting 
osrtaiD nerves ; the hinder limbs became paralyzed, but in time the 
animals recovered the power of voluntary motion, attended, how- 
ever, with a very curious result — the operator could ])ut them into 
a fit of epilepsy whenever he pleased. It appears that by the 
catting of the nerves the animals lose sensation except in one cheek, 
and if that spot be irritated a fit is the immediate consequence. 
Another noticeable particular is, that the lice which infest the ani- 
mals congregate on that spot, .%nd nowhere else. ^Vhether it be 
that there is more warmth or more perspiration than on other 
parts of the body, is not known ; at any rate, physiologists are 
agreed as to the singular and suggestive nature of the phenomenon. 
It appears, moreover, that if the sensibility of the sensitive spot be 
destroyed, then the Guinea-pig ceases to be liable to epilepsy. Ap- 
plying this fact to human physiology, Dr. Brown- S^uard says that 
there is in the human body a spot, discoverable, as he believes, by 
galvanism, which, if deprived of its sensibility, would, in like 
manner, completely prevent attacks of epilepsy. — CJtambera'a 
Journal, 

BAOES OF MAN. 

At the late Meeting of the British Association, Mr. Wright, 
one of the secretaries, read a lengthy and carefully-compiled paper, 
wEuch had been prepared by Mr. John Crawfurd, of London, one of 
the vice-presidents, " On the Effects of Commixture, Locality, 
Climate, and Food on the Races of Man." The writer gave a com- 
prehenaive review of the commixture of various nations, its effects 
on the mental faculties of the different populations, their physical 
characteristics, and language, &c. He glanced next at the effects 
ef a change of climate upon any particular race. It did not appear, 
he said, &at colour and the more prominent physical attributes, or 
nental capacity, had any necessary connexion with climate; nor 
did he think that climate altered the physical form and mental 
faculties of a race transferred from its original locality to a new one. 
He supported this statement by a long array of ar;ruments, in the 
coarse of which he observed that the question whether au European 
race was capable of living and multiplying in a tropical or other 
hot r^on had been settled in the affirmative on a large scale in 
America. After quoting the opinion of Baron Humboldt, showing 
tliat heat had very little effect on the European constitution, Mr. 
Crawfurd applied this portion of his paper to disprove the statements 
which he said had been repeatedly asserted, that the British posses- 
nons in India were unfit for the permanent residence of Englishmen. 
He pointed out at some length that the varieties of climate had a 
great influence upon the mental powers of a people, and proceeded 
to consider, under the last head of his paper, the question of diet in 
relation to the physical and mental character of a people. The phy- 
sical character of a race, he said, did not seem to \i«i \\\ ^iw^ t^ss^^rJ^ 
J altered bj the nature of the vegetable diet oi w\i\cVi\fc \>wc\»^,^^- 
/ rkled the quantitjr were sufficient and the qua^LW-y ^\i«^«&o^^ *» ^^ 
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when the question of the diet of a people rolated to mental develop* 
ment, the quality assumed an important aspect. Ko raoe of maa^ 
it might be safely asserted, ever acquired any respeotable amount of 
civilization that had not some cereal for a portion of its food. 

FOLABIZID CONDITION OF MUSCULAB AND NEBVI FIBBB. 

Mr. H. F. Baxteb has communicated to the EdMmrgh New 
PhUoiophical Jowmal, No. 14, a paper on this inquiry. Having 
arriyed at the conclusion, in a prerions paper (says Mr. Baxter), that 
the muscular and nervous tissues are, during life, in a pecntiar state 
or condition, which has been termed Polarized, the following question 
naturally arises — Can this state, dependent as it evidently is upon nu- 
trition, be increased by any artificial means? That it may be 
diminished or easily destroyed is to be inferred fix>m the fiust, that 
whatever interferes with the proper nutrition of a muscle or nerve^ 
or disorganizes their structure, whether by mechanical or chemical 
agencies, destroys also the conditions upon which the existenee of 
the muscular or nerve currents depends ; and it is, it may be ob- 
served, from the manifestation of these currents that the existence of 
this polarized condition is inferred. It is reasonable, therefore, to 
suppose, that it might be by the employment of the electric force (or 
current) that we should perhaps obtain some evidence to assist in 
solving this problem. 

We have not space for the details. The only conclusions, ^ys the 
author,) that can be deduced from the foregoing investigations, con- 
tained in the former as well as present papers, are the following : — 

1st. That we have no evidence of being able to increase thepdarized 
condition of the nervous and of the muscular tissue by artificial mearn^ 
such as the electric current ; but it is highly probable. 

2nd. That an increase of this polarized condition may arise from an 
increased action of those changes which take phice in the living ani- 
mal, such as nutrition, being tiie same means by which it is produced 
and maintained in the living animal. 

Before acceding to these conclusions, it may be reasonably asked, 
have we not other evidence besides that afforded by means of the 
galvanometer to indicate an increase in the polarized condition of the 
nerve ? Do not the tetanic contractions which are observed in a limb 
whose nerve has been subjected to the action of an electric eurrent 
^yerse), indicate an increased action of the nerve ? Previous to 
discussing this question, which will be considered in the comduding 
remarks, the following experiment was performed : — 

A current Arom six of Grove's cells was passed through the Iirab of 
a galvanoscopic frog in the inverse direction, and as soon as tetanic 
contractions were produced, the nerve was divided att the junction of 
the nerve with the muscles of the limb ; the tetanic oontractiou 
ceased. The two ends of the divided nerve were now placed in appo- 
sition, but no tetanic contractions ensued. This inverse current was 
agiun allowed to pass for some time through the nerve thus united, 
but no tetanic contractions occurred ui^n. tVie \)T«8bVvix^ of the cir- 
ca/^. Great care, however,, la rec^mred m \ibMi vx^xa&soX. \a ^tw^ 
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iba Bflrre at the ezaot point wliere it emergM from the muiclei, as 
pointad oat by Matteuoci, otherwiM the tetanic contractionB take place. 
The results of this experiment only tend to confirm what has been 
afaready aatisfitctorily proved by others, that the oontinuity of the 
nerve fibre in the nerve leading to the muscle^ is neoessary for the 
oondaction of the impressiim excited at the distal end of the nerve 
in order to arouse muscular contraction. It need soarcdy be added, 
that the muscular and nerve currents may, however, be obtained 
under these dronmstances between the separated portions. 

SIW THIOBT OF SOUND. 

Thx Bev. S. Eamshaw has communicated to the British Asso- 
oiation a paper '^ On the Mathematical Theory of Sound,** in which 
he announced that he has succeeded in integrating the differential 
eqaatioa of sound without approximative assumptions ; that he has, 
in fact, obtained its exiiet integral ; and in the result has possessed 
himadf of the key to the various properties of sound. Among 
several others, it was stated that the exact integral accounts 
far the great difficulty which experimenters have found in obtain- 
ing accordant velocities of sounds, — for the sweetness of musical 
Bouods, — for the rapid decay of violent sounds as they progress, 
— and proves that the velocity with which a sound is trans- 
mitted through the atmosphere depends on the degree of violence 
with which it was produced, and not (as in light) on the length of 
the wave ; so that sounds of every pitdi will travel at the same rate, 
if their genesis do not differ much in violence ; but a violent sound, 
as the report of firo-arms, will travel sensibly faster than a gentle 
sound, Buoh as the human voice. This last property the author 
stated to have caused him much trouble, in cousequenoe of its being 
directly opposed to the testimony of almost every experimenter. For 
many affirmed, as the direct result of their observations, and others 
assamed, that all sounds travel at the same rate. Fortunately, it 
transpired at the meeting that in Captain Sir J. Franklin*s Expedi- 
tion to the North, whilst making experiments on Sound, during 
viiioh it was necessary to fire a cannon at the word of command 
fiven by an officer, it was found that the persons stationed at the 
distance of some miles to mark the arrival of the report of the gun, 
always heard the report of the gun beforo they heard the command 
to fire ; thus proving that the sound of the grun*s report had out- 
stripped the sound of the officer^s voice ; and confirming in a re- 
markable manner the result of the author^s mathematical inves- 
tigations. 

Professor Stevelly said that when Mr. Eamshaw had, on the 
prsviouB evening, told him of the interesting £M:t observed and re- 
corded by Captain Parry, it had occurred to him that Sir James 
Eoaa having been with Parry in all his expeditions, would be likely 
to have personal cognizance of the fact ; as soon as he met hhn, 
therefore, he inquired, and was much gratified to ^d \3ca^. Vk 
was the officer who bud commanded the gun on ^'^ oocm&scl ^ca- 
Sfmd to. Tbejr bad been engaged in ezperimsa^a oix^^ ^^^^^1 ^ 
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sound, Parry and his party at a measured distance of four mika from 
the guD, and they gave a signal when they were all pr^ared bj 
flashing a musket. 

Sir James Ross said he had also preserved a record of the difier- 
ence of time of seeing the flash and hearing the report of the 
musket, and would take care to furnish them to Mr. Eamshaw. 

The Astronomer-Boyal said, that while he had no doubt whatever 
of the general accuracy of the conclusions at which Mr. Eamshaw 
had arrived, and while he fully admitted their importance, he could 
not subscribe to all that he had said. In his historical sketch of the 
steps by which we had arrived at our present knowledge of the 
subject, he could not admit that the method of Newton was wrong ; 
the fact being, that it was a strictly correct solution of one case of 
what was a very general problem. The method of Newton was the 
very basis of all our modem methods ; and he looked upon that por- 
tion of the second book of the Principia as a monument of the 
genius of Newton, which he was very sorry to see was beginning to 
be much less attended to in our Universities than it deserved. He 
could not also admit that so little had been done by the methods 
heretofore in use ; and although he considered a vigorous integra- 
tion of the equation to be very important, yet he considered much 
had been done even by himself by using the method of successive 
approximations, similar to that adopted in the Lunar and Planetaiy 
Theories. Of this he adduced several examples, such as those in 
his article on Waves and Tides in the Encydopcedia MetropolUana, 
and the non-reflexion of breaking waves ; while at the same time^ 
like the whisper in the gallery of St. Paul's, they were conducted 
along a smooth wall up to which they moved very obliquely ; also 
bores and quiet tide- waves, and some others. He likewise could not 
subscribe to the objection that assuming the diflferential co- efficient 
to be unity required that the air should be so constituted that 
pressure in a given direction should be accompanied by a motion of 
the particle in the opposite direction, for this frequently happened 
where the particle was already in motion. 

Mr. Eamshaw explained that what he meant to convey was, that 
the pressure should be the originator or cause of motion in the 
opposite direction. 

The Astronomer Royal — As the method, however, of Mr. Eam- 
shaw was not yet placed fully before the Meeting, he hoped to be 
able to form a more correct judgment of it than he was now able to 
do, when he had an opportunity of examining it in all its details. 

SONOROUS FLAMES. 

Peopbssor W. B. Rogers observes : — The production of a musi- 
cal sound by a small flame of hydrogen gas burning within a tube 
has long been one of the most familiar of lecture-room experiments. 
Professor Faraday, early in his marvellous career of discovery, showed 
that this musical vibration was not confined to hydrogen, but could 
be produced with flames of carbonio oxide, olefiaut and common 
il/aminatiDg gaa, as well as several o^iher gaaea «a^Nv^Q^>x^\ viA\a 
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was the first to give a philosophical theory of the sound, by render- 
mg it probable tibat, in the conditions of the expei'iment, the flame 
resolved itself into a series of little explosions, which, succeeding 
each other at very small and equal intervals, gave rise to regular and 
iberefore musical vibrations in the tube, lliis theoi-y, afterwards 
confirmed by an experiment of Professor Wheatstone, in which, with 
his well-known revolving mirror, he rendered visible the intermittiug 
combustion of the singing flame, has lately received a further illus- 
tration from Professor Tyndairs'ingenious arrangement for observing 
the successive images of the flame as reflected upon a screen. 

The recent beautiful experiments of Count Schaffgotsch and Pro* 
fessor Tyndall, proving that in certain conditions the flame is strongly 
impressible by external sounds, have given a new and unexpected 
iDterest to the subject, as is well shown in the curious observations 
of Professor Leconte in the January number of the American Journal 
of Science; and from time to time communicated to the Boston 
Natural History Society and the American Academy. See the 
experiments quoted in the Edinburgh New Philosophical Journal, 
No. 16. 

ON PLUOBESOENCE PRODUCED BY THE AURORA. 

Pbofbssor Robinson writes from the Observatory, Armagh : — 
" On the 14th of March, an aurora was visible here of more than the 
average brightness. At 11 p.m. it showed an arch extending from 
W, to N.E. by E., which emitted a few yellow streamers ; and the 
sky above it was covered with diffused light, over which brighter 
portions flickered like waves, extending several degrees beyond 
the zenith. 1 availed myself of the opportunity to try whether this 
light was rich in those highly refrangible rays which produce Fluores- 
cence, and which are so abundant in the light of electric discharges ; 
and I found it to be so. A drop of disulpbate of quinine on a 
porcelain tablet seemed like aluminous patch on a faint ground ; and 
crystals of platinocyanide of potassium were so bright, that the label 
on the tube which contained them (and which by lamplight could 
not be distinguished from the salt at a little distance) seemed almost 
black by contrast. 

" These effects were so strong in relation to the actual intensity of 
the light, that they appear to afford an additional evidence of the 
electric origin of this phenomenon.'* — Philosophical Mag.f No. 100. 

EXPERIMENTS ON RADIANT HEAT. 

The object of these Experiments was to compare together the 
radiations from the polished surfaces of different bodies, all having 
the temperature of 212°. In order to heat the bodies, a tin box was 
used, double-sided and double-bottomed, or a box within a box. 
Water being kept boiling in the interval, the interior chamber was 
found to have a temperature of nearly 21 9° ; and on the bottom of 
this chamber the bodies to be experimented on wex^ ^\ajCQ^. ^\v«a. 
bein^ used, Wiese were taken out of the cha3iL\>eT -axv^ ^-asi^i^ \i^"l<st^ 
• ihe aeatdent pile of a thermo-multiplier, the ga\vMiOtJ\ei\.et xvae^^ ^^'^" 
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naoted witii whieh wai immedifttdj defristod from ifai sno poutiao. 
The extent of the fint swing of this needle was taken to denote the 
quantitj of heat that fell upon the pile ; and this doTiation iakiBg 
plaoe in ahout 12 seconds after the substanoe had been taken oat i 
the boiling water apparatus, it was found that during this smafl 
portion of time the substance might be supposed to keep its original 
temperature of 212% its cooling being so sinall as to be neglected. 

In order that different substances might be compared with one 
another, the same amount of heated sur&ce was always pr e s e n ted to 
the pile. 

In the first group of experiments, the quantities of heat radiated Ihnn poHsbfid 
plates of different substances (heated to 212°) were compared with the qaant% 
radiated ttoai a simihKr snrfltee of lamp-black at tiie same temperatmce. It was 
fiMind that glass, alum, selenite, and thick mica, radiated very neozty as freely as 
lamp-black ; while the radiation from rock-salt was only 15 per cent, tliat from 
lamp-black. 

In the second group of experiments, the quantities of heat radiated at SUP from 
polished plates of the same substance, but of different thicknesses, when oompsred 
with one another. 

It was found that thickness made a scarcely perceptible difference on the quaa* 
tity of heat radiated by glass, a somewhat greater difference on the muuxttty 
radiated by mica, and a very sensible difference on the quantitr radiated by rock* 
salt— a thick plate of this substance giving more than a thin pUte^ in the propor- 
tion of nearly 5 to 3. 

The third group of experiments showed that heat from a polished plate of any 
■abstaaoe is less transnuseible through a screen of the same substanoe tban bert 
firom lamp-black ; this difference being exceedingly marked in the case of roefc- 
salt. The same rock-salt screen which transmits |ths of the rays which fiiU upon 
it from heated lamp-black, transmits only ^rd of the rays that issue from heated 
rock-salt. 

The fourth group of experiments showed that heat from a thick plate of isj 
substance is more transnussible through a screoi of the same substance than heat 
from a thin plate. 

These four groups of experiments show that the radiations from 
diathermanous bodies, such as rock-salt^ is much less copious than 
that from bodies of an opposite nature, such as glass ; and also 
that the radiation from diathermanous bodies increases with the 
thickness of the plate. 

It was shown that all these results follow from Provost's theoiy 
of exchanges. For if we suppose a plate of rock-salt placed in 
a chamber of lamp-black, all at 212°, then, since the temperature 
of the rock-salt remains the same, it must radiate as much as it 
absorbs. But since it absorbs but a small proportion of the lamp- 
black heat, it will radiate but a small proportion ; and since a thi^ 
plate of rock-salt would absorb more than a thin plate, it would also 
radiate more. 

The radiation of such a thin plate is therefore equal to its 
abeorption. 

It was then shown that for every separate ray of which the 

heterogeneous radiation of 212° is composed, this equality nrast hold ; 

and that for every such ray the absorption of such a thin plate =iii 

radiation. 

It was abown that the reason. wYiy xocVBal^ \% o^^mc^ to heat 

£vjn roek-asdt ia this : There are a iev raya omX. o^ ^i^« \A^Ai\MeBfl|r 
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hbA ndittikm of 212°, fior wkidi roek-Mlt is opaqiM ; these rajs, 
iberefore, are rapidly absorbed hy a thin plate of rock-nlt ; but the 
ndiatian bong equal to the absorption for every kind of heat« this 
thin plate will chiefly radiate snch rays, wbidi will consequently be 
stopped by a screen of rock-salt. 

In condasion, it was shown that if we have a chamber, whose 
walls are composed of different substances, kept at a uniform tem- 
perature, the heat radiated and reflected together from any portion 
of the surfaftoe of its wall will be independent of the nature of the 
substance of which that surface is composed ; the only difference 
bwDg, that in the case of a metal it will be chiefly reflected and 
little radiated heat, while in the case of lamp-black it will be alto- 
gether radiated heat. But for all substances, radiated -f- reflected 
heat a: a constant quantity. — Proc. Royal Soc, Sdinbur^ 

OOVTBIBUTIOirS TO MIOBOSCOPIOAL ANALTBTS.— TOBACCO. 

Db. Lawson has called attention to the imperfect descriptions 
that existed of the histological characters of Tobacco, and the con- 
sequent liatality to error in Microscopical Analysis on the part of 
those who dep^ided upon iKwks for their knowledge. It has been 
customary to characterize the tobacco as distinguished by its hairs 
being "glandular," or having an ''enlargement" or "roundish 
sw^ing" at the tips ; but this very imperfectly indicates the 
peculiar stricture of these hairs, which, although extremely variable 
m si£e and general form, present certain characters in their lower 
cells, and in the structure of the glands at their tips, which are very 
eosistant and of great practical value. These characters were shown 
by a series of microscopical drawings from various species of 
Nicotiana, as well as from manufactured tobacco. The charac- 
teristic hair of the tobacco-leaf varies from l-20th to 100th of an inch 
i& length, and is generally thick and gouty at the base, and tapering 
teiwards the extremity where the glandular structure is placed ; that 
ftmctnre is of an oval or rounded form, and consists of a few 
doeely-packed but well-defined cells, which are very much shorter 
tiian ihe other cells of the hair. The elongated cells of the body of 
Hie liair(of whidi the lower one is most characteristic, on account of 
km Tory large size,) contain fine colourless granular matter, and 
generally nuclei; but the secreting cells are well furnished with 
colouring matter of a reddish-brown, but sometimes of a green colour. 
A one-inch object glass, recommended by Hassall for the examina- 
tion of tobacco, is usually insufficient to show the ttruetyre of the 
gland, and the mere presence of ** glandular hairs" proves nothing, 
these being common in plants. It is also necessary to ke^ in view 
that many small hairs occur on tobacco- leaves, which are normally 
without glands. The glandular hairs are most abundant at the tips of 
the shoots, and especially on the calyx and flower-stalks of the tobacco. 
Dr. Lawson, in calling attention to the remarkable prevalence of 
glandular hairs on the surface of plants in man^ i»nA!^e&) cScswesn^ 
that we bare here a striking illustration oi tYi© V\c^ 'w'Vctf^ V^ «^- 
dmroared to exphun in the summer o! \%Vl — ^jV^i '^^CkaX* •Ccva 
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secreting stnictures of plants are invariably formed by .epidervMl 
cells, even where these structures are deeply imbedded in the plant's 
tissue. To the tact that epidermal hairs are so frequently organs o£ 
secretion, Gkwparrini has recently added the additional one, that 
they are also organs of absorption. — Proc. Botan, /Soc. Edin, • 

ON VISION. 

Sir David Brewster has read to the British Association, a 
paper " On Vision through the Foramen Centrale of the Retina." 
*' At the Meeting of the British Association which was held at Bel- 
fast, (said Sir David,) I gave an account of a case of vision, in which 
it was performed entirely by the choroid coat, and through the 
foramen centrale of the retina. The space of distinct vision as ascer- 
tained by the number of minute printed letters which the patient 
could read was 44°, the angle subtended by the foramen, which I 
had previously determined by experiment. In this case the para- 
lysis of the retina was permanent, and the patient was blind, with 
the exception of the small amount of vision which he enjoyed 
through the foramen. In the case to which I now call the atten- 
tion of the Section, paralysis was temporary, and was accompanied 
with severe headaches ; but as soon as the patient recovered her 
health, the retina resumed its usual functions. In order to find the 
area of distinct vision, the patient observed with care the number 
of small and sharply printed letters which she could read at a certain 
distance from the eye ; and upon measuring the breadth of these 
letters, and their distance from the eye, I found that they subtended 
an angle of 4^°, corresponding with the size of the opening in the 
retina. These facts, when viewed in connexion with those which I 
described at the Swansea Meeting, may throw some light on the 
functions exercised by the retina as a whole, or by some of its indi- 
vidual layers. I have placed it beyond a doubt that the membrane, 
whether choroid or retina, which occupies an area of 4^°, at the ex- 
tremity of the optical axis of the eye, is, in certain cases, leas retentive 
of luminous impression, and, in others, inore retentive than the retina. 
If the microscope proves that there is no retina corresponding to that 
area, we must consider the choroid coat as the seat of vision. If it 
should prove that any one of the layers of the retina occupies 
that area, while the rest are wanting, it will be manifest that 
that layer is the seat of vision, or rather of luminous im- 
pressions." 

Mr. Nunneley said that he had just read a paper in another Sec- 
tion, in which his object was to show that it was a mistake, arising 
from dissecting the eye after decomposition had commenced, to sup- 
pose there was a foramen or hole in the retina of man, of certain 
kinds of monkeys, and of lizards, in the direction of the optic axis. 
He believed it to be a mistake ; he had dissected the eyes of fresh 
subjects soon after death without finding any trace of it. Beddea^ 
he could not conceive that all other animals, who confessedly had 
not this foramen, were without the power oi d\a\.\YvQ,\. N\a\ow. 
Sir D, Brewatev replied, that he was not a.\\ wa.aXftm\a"^ voaL-^^ 
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therefore unable to enter into a discussion with Mr. Nunneley, whose 
Tiews and opinions he admitted were entitled to the most careful 
consideration. But Sir Everard Home bad been the first to detect 
this foramen, and other anatomists of the greatest eminence had 
after him admitted its existence. Soemmering had figured and 
given its dimensions, — and as to the recency of the subject, one case 
in which it had been found was the eye of a criminal who had been 
executed in Edinburgh in the prime and vigour of manhood and of 
health, and the examination of his eye had taken place within two 
hours of his death, so that no more favourable case could be con- 
ceived. But to waive the anatomical question, he (Sir D. Brewster) 
had felt convinced that the structure of the eye about the optic 
axis in a sphere embracing a circle of 4J° was physically distin- 
guished from the rest of the coats of the eye by characters which 
could not be mistaken, — of which he had given several at the 
Swansea and Belfast Meetings of the Association, and which he now 
briefly recapitulated. 

IMPBESBIONS ON THE BETINA. 

Sib David Bbewsteb has read to the British Association, a 
paper ** On the Duration of Luminous Impressions on certain Points 
of the Retina." It is well known that the duration of luminous im- 
pressions on the retina is one-third of a second for white Ught of or- 
dinary intensity. In the report of the Belfast Meeting, (says Sir 
Davia,) I have shown that the small circular area at the end of the 
aads, whether it be retina or choroid, retains light longer than the 
general retina, after the eye has been exposed to light ; and I have 
recently observed that certain points of that membrane, situated ap- 
parently near its termination at the ciliary processes, have even a 
greater retentive power. In order to observe this curious pheno- 
menon, we must extinguish, suddenly, a gas-flame to the light of 
which the eye has been for some time exposed. We shall then ob- 
serve a number of bright luminous points arranged in a circle, the 
diameter of which is about 72*^. These bright points, or stars, 
apparently placed at equal distances, vanish so quickly that I have 
found it very difficult to determine their number. They may amount 
to 15 or 20. I have sometimes observed them upon extinguishing a 
candle, and also upon quickly shutting the eyes. The parts of the 
retina from which these points of light emanate are probably places 
where the retina is attached to the ciliary ring, or other part» 
in the interior of the eye, and may therefore be detected by the 
aaiatomist. 

OFTIOAL ILLUSIONS OF SPECTBAL PHENOMENA. 

Mb. H. Dibcks has described to the British Association, an ap- 
paratus invented by him for exhibiting Optical Illusions of Spectral 
flienomena. The author, after quoting some passag^ea \xi^\t\^^\^ 
Brewster's Natural Magic, in which the aut\iOT\v?A\Tv\\Tft^\.fe^ Sfca^. 
nBexioB by coDcave specula must form t\ie\)aav% oi «\\ «v^\.x^'^'^- 
ahtu byrdiexioBf and pointing out the mconvemexicft olxxsox^"^^^'^ 
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for nrodaeiiig images of liviDg and moTing penoni, in oaniaqiMnoe 
of their invertiDg objeots, stated that he b^d oontrivad » 'tteuis bf 
which liviog actors, some the real persons, others the imagos of pei^ 
sons oonceSed from the direct yiew of the wpedaiaru, might be 
formed by a large plate of glass dividing the room in whidi the es- 
hibition was made; the spectators being in a darkened portion abof«^ 
but at one side of the glass plate, wlule the living persons on the 
other side of it could be seen quite dearly through the glaos^ aad 
the images of other persons walking about in the room under tbaia 
seen by reflexion, would appear in the same place as the living po^ 
sons seen directly ; and could be thus made to appear to pOTfom 
most amusing spectral feats, such as passing through wails, into 
.and coming out of the living actors, and so on. 

NEW LAW OF BINOCDLAB VIBION. 

The Rev. J. Dingle has communicated to the British Assocnation, 
thiR new law, the object of which is to obviate the imperfiect visioa 
which would sometimes arise from the difference of the pictures in 
the two eyes. In some cases this difference would lead to great in- 
•convenience and confusion. It sometimes happens, for instance, 
that in looking at a field of view at some distance, objects conside- 
rably nearer are so interposed as to present themselves in the pietoie 
formed in one eye and not in the other. Thus, in looking at a land- 
scape, if the finger or any other object is held before one eye, the 
image of it from the one retina is superposed in the sensorium on a 
part of the landscape formed in the other eye. On mere physical 
principles, this might be expected to blot out or greatly confuse that 
part of the landscape upon which it was placed ; but upon trial this 
is not found to be the case, as that part is merely a little dimmer 
than the rest from being seen only with one eye, but is equally dis- 
tinct and as truly coloured. By various experiments the author 
had ascertajned that this was the result of a peculiar power of the 
will, by means of which the mind is enabled, when two di£Eereat 
images are superposed in the sensoriuirif to select whichever it pleases, 
to bring that object into view, and entirely to obliterate the other, — 
it sees, in fact, whichever it wills to see, and the other image, simply 
by being neglected, becomes invisible. In ordinary vision, the de- 
termination of the image to be seen is effected by the same act crif the 
will which determines the position of the optic axes ; but by certain 
Arrangements which were indicated, both images may be made te 
have the same relation to the optic axes ; and as the predispositiofe 
to select one or the other is thus obviated, it is made indifferent to 
the mind which of the two images that occupy the same place in the 
sensorium it shall see. When these arrangements are made, it is 
found that mere efforts of the will can easily bring either the <me <ff 
the other into view. The importance of this law, which enables the 
mind to select its image, was pointed out in different cases of <nifi« 
mwjr vision. It obviates the dif&culty aXceady adverted to, of hKfing 
two different pictures on the same s^^t *, \\^ \iaa ncA. TBi\ft<kMS(ks ^ 
impoTttknt inEaence in produ<»ng ihe g«n«ca2L itoiemnw^ fft«^\^ 



VATUBAX FniLOSOPHT. 127 

alw^ to some extent^ remedies the effect of squinting, by obliterating 
tibe I»otur6 in the imperfect eye, which could not l^ else done with< 
cot shutting it. The effect of the law, in some extraordinary oases. 
Has also noticed, especially in the power of the will to fix images on 
tbe sight, as Sir Isaac Newton instances in his own case. (See his 
Uftj by Sir David Brewster.) The author pointed out the great 
interest of the subject, not only in its practical aspect, but also as 
having an important bearing on the connexion between mind and 



PmfeMor Stevelly then related an instance of a circumstance 
which reoently occurred to himself and which he was entirely un* 
^le to account for on any physiological principles. This was a 
moving having become permanently impressed on the retina, the 
first instance ever heard of by Professor Stevelly. Notices of fixed 
impressions, particulariy after having been dazzled, are now common 
enough. — Athewxum Rtport, 

OPTICAL PB0PERTIB8 OF PHOfiPHOBUS. 

Dr. Gladstonb has read to the British Association, a communi- 
cation by himself and the Bev. T. Pelham Dale, '* On some Optical 
Properties of Phosphorus." He said that phosphorus was known to 
ba highly refractive and disfusive. Its refractive index had been 
detemined at 2*125 or 2*224, a number scarcely exceeded by that 
of diamond or chromate of lead. This determination was made with- 
out reference to temperature, and was that part of the spectrum 
measured indicated. Their own experiments, made with instru- 
ments belonging to the Bev. Baden Powell, produced numbers 
which showed not merely a very high refractive power, but an 
amount of disf osion unknown in any other substance. The disfusive 
power was nearly twice that of bisulphide of carbon, and largely 
exceeded that of even oil of cassia ; its only rival was that assigned 
to <diromate of lead, but some doubt seem^ to rest on that determi- 
nation. The determinations of the disfusion of phosphorus made by 
persons experimenting had indicated an amount scarcely exceeding 
that of bisulpbate of carbon, but a difficulty attending the examina- 
tion of phosphorus would sufficiently exphun this. Phosphorus in 
a liquid condition had apparently never heen examined, as difficulties 
had arisen from its inflammability, and from the action on cement. 
An examination of the faroperties of liquid phosphorus showed a con- 
siderable diminution of both the refractive and the disfusive power, 
it not being in direct ratio with the diminution of density. Liquid 
phosphorus exhibits a greater amount of sensitiveness than had been 
observed in any other substance, and it was evidently greater at the 
high than at the low temperatures. The effect of temperature on 
diafusion could not Ue accurately determined. A saturated solution 
of phosphorus in bisulphide of carbon was almost as refractive and 
disiMve as melted phosphorus itself. There was a cetrtsm -wkoX* oil 
clwwnosB in phosphorus which prevented the Uneabevng^ftVAXi^^'^^i^ 
wiftffif* gnmt diSculty, which did not ariae froia axi^ ov«^l « ^ 
" itb0 «7Sftettuie o&aracier of solid phoephoixim, ot from xwam^ftw^- 
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pieces floating about, for it oocarred in a solution of bisulphide oi 
carbon. The addition of phosphorus to bisulphide of carbon renderad 
the spectrum seen through it misty, according to the amount of 
phosphorus. This was not due to the great refraction, or the gieat 
disfusion, or the great sensitiveness, though this had undoubted^ 
something to do witli it. To what was this due ? Different speci- 
mens of phosphorus differ widely in respect to this property, and it 
was perhaps connected with some want of homogeneity in the sub- 
stance. The phosphorus experimented on was generally colourlen. 
It was a curious circumstance that yellow phosphorus cuts off tiie 
extreme red ray — this being the opposite of what yellow bodiei 
usually did, and was remarkable s^o in connexion with the red 
modification of phosphorus. — Literary Gazette Report, 

THE FIXED LINES OF THE SOLAB 8PECTRD1C. 

Dr. Gladstone has read to the British Association, some obser- 
Tations " On the Fixed Lines of the Solar Spectrum." The author 
exhibited three maps — the first, representing the fixed dark bands and 
lines in the extreme red portion of the spectrum ; the second, those 
in the extreme lavender rays ; and the third, those which make their 
appearance about the oraoge and yellow portion when the sun ii 
close to the horizon, as described by Sir David Brewster. A U»g 
span of atmosphere absorbs also the more refrangible rays, but affects 
in no way the angular position of these lines. The moon's light 
shows exactly the same lines as the sunlight, and the dark bands in 
the orange and yellow equally appear when it traverses much air. 
That portion of the spectrum which with sunlight appears violet^ has 
a lavender or even grey colour with moonlight. Attempts had been 
made to determine whether those lines were entirely due to the 
absorbent effect of the earth's atmosphere, by observations of 
stars, and of distant artificial lights, but the author thought without 
a conclusive result. The light from the edge of the sun's disc has 
just the same lines as that from the centre. — Ibid. 



ON MOLECULAR IMPRESSIONS BY LIGHT AND ELECTRIOITT. 

Professor Grove has read to the Boyal Institution a paper on 
this inquiry. The term Molecular is used in different senses by dif- 
ferent authors. It is here used to signify the particles of bodies 
smaller than those having a sensible magnitude, or as a term of con- 
tradistinction from masses. If there be any distinctive characteristic 
of the science of the present century as contrasted with that of 
former times, it is the progress made in molecular physics, or the 
successive discoveries which have shown that when ordinary pon* 
derable matter is subjected to the action of what were formerly called 
the imponderables, the matter is molecularly changed. 

The remarkable relations existing between the physical structure of matter, and 

Its effect upon he&t, light, electricity, magnetism, &e., seem, until the preeent on- 

ttuyr, to have attracted little attentioTi: tYivA, to t«k« t\i« two agents selected te 

this evenings discourse. Light and Electxidt^.Yiow m«xiS&i^'|V)EtKkx«jBMX.<(i4«vaad 

upoa the moleculai orga^atiou of the \>od\e& ftxib^ccXftOi \a t\usa NxAsxq&k!^, ^wSwn 
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in the fonn of diamond transmits light bat stops electricity. Carbon in the form 
of coke or grraphite, into which the diamond may be transformed by heat, transmits 
eleetrioity bat stops light. Leonard Eoler alone conceived that light may be 
regarded as a movement or nndolation of ordinary matter ; and Dr. Young, in 
answer, stated as a most formidable objection, that if this view were correct all 
bodies sboold posses the properties of solar phosphorus, or should be thrown into 
a state of molecalar vibration by the impact of light, just as a resonant body is 
thrown into vibration by the impact of sound, and thus give back to the sentient 
onran an effect similar to that of the original impulse. 

In the last edition of his Euay on the Correl<Ulon qf Fht/fieal Forces, (1855,) 
Mr. Grove has made the following remarks on this question: " To the main otyec- 
tioa of Dr. Young, that all bodies would have the properties of solar phosphorus if 
light oousisted in the undulations of ordinary matter, it may be answered that so 
many bodies have this property, and with so great variety in its duration, that 
non corutat all may not have it, though for a time so short that the eye cannot 
detect its daration." The above conjecture has been substantially veritied by the 
recent experiments of M. Niepce do St. Victor, of which the following is a short 
rS»umS: — ^An engraving which has been for some time in the dark is exposed to 
sunlight as to one hal^ the other half being covered by an opaque screen : it is 
then taken into a dark room, the screen removed, and the whole surface placed in 
close proximity to a sheet of highly sensitive photograpliic paper; the portion upon 
which the light has impinged is reproduced on the photographic paper, while no 
eflbct is produced by the portion which had been screened from light ; white bodies 
prodoee the greatest effect, black little or none, and colours intermediate effects. 
Mr. Grove had little doubt that had the discourse l>een given in the summer 
instead of mid-winter, he could have literallv realized in this theatre the Laputa 
problem of extracting sunbeams from cucumbers 1 While fishing in the autiimn, 
in the groands of M. Seguin, at Fontenay, Mr. Grove observed some white patches 
on the skin of a trout, which he was satistied had not been there when the fish 
was taken out of the water. The fish having been rolling about in some leaves at 
the foot of atree, gave him the notion that the effect might be photographic, arising 
tnan the sunlight having darkened the uncovered, but not the covered portions of 
the skin. With a fresh fish, a serrated leaf was placed on each side, and the fish 
laid down so that the one side should be exposed, the other sheltered from light : 
after an hour or so the fish was examined, and a well-defined image of the leaf 
was apparent on the upper or exposed side, but none on the under or sheltered side. 

The nnmber of sabstances proved to be molecularly affected bv light is so 
n^ndly increasing, that it is by no means unreasonable to suppose that all bodies 
are in a greater or less degree changed by its impact. Passing now to the mole* 
colar effects of electricity, every day brings us fresh evidence of the molecalar 
changes efliected by this agent. The electric discharge alters the constitution of 
many gases across which it is passed ; and it was shown that by passing it through 
an attenuated atmosphere of the vapours of phosphorus, this element is changed 
by the electric discharge into its allotropic variety, which is deposited in notable 
quantity on the sides of the receiver. In this experiment, the transverse bands 
or striae discovered by Mr. Grove, in 1852, are very strikingly shown. The glow 
which is seen on excited electrics, such as glass, was also shown by Mr. Grove to 
be accompanied with molecular change. Letters cut in paper, and placed between 
two well-cleaned sheets of glass, then formed into a Leyden apparatus, by sheets 
of tin-foil on their outer surfaces, and then electrified, by connexion for a few 
seconds with a Bilmhkorff coil, hud invisible images of the letters impressed upon 
the interior snr&ce, which were rendered visible by breathing on them, and 
rendered visible, and at the same time permanently etched by exposure, after 
electrization, to the vapour of hydrofiuoric acid. So, again, if iodized collodion 
be poured over the surface of glass having the invisible image, and then treated 
as for a photograph, and exposed to uniform daylight, the invisible image is 
developed in the collodion film, the invisible molecular change being conveyed to 
the molectUar film, and rendering it, when nitrated, more sensitive to light in the 
parts where it has been in proximity to the electrical impression, than in the 
{residual parts. Here we have a molecular change, produced first by electricity on 
the glass, then communicated by the ^lass to the collodion, then changed in 
cfaanoter by light, and all this time invisible, and then rendered ^^IbVc^VsTj ^X^^ ^v^< 
wclopiMkg chemkal agent, lAr. Babbage had obseivcOL IY\&\. «um^ ^^X^Xfe^ v^.^ ^"^"^ 
■whiob Esd formed the ornamental margin of an. o\0l \0Q>feiiv^-^^'*» ^>».^ "^^"^^ 
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backed bj a d«dga in gold-leaf covered with plaeter of Paria, ahowed, irlun thia 
backing was removed by soft loap, an imprearion of the gold-leaf derioe, wUdi 
wai rendered visible by the breath on the glaaa. Some m the plaftea had ben 
kindly lent by him for this evening ; and in (me, Mr. Orove had removed a portkM 
of the backing, and the continuation of the gilded deei^ came beantlftil]^ oat bgr 
breathing on the glass while in the frame of the electnc lamp, and waa prqjected 
(as were the previonn electrical images) on a white screen. Of the practical reroUs 
to science of the moleonlar changes forming the subject of thia evening'a leetme^ 
a beautiful illustration was afforded by the photogn]4)h8 ot the moon by Mr. De 1* 
Sue, which afforded, by the aid of the electric lamp, imagea of the moan, ^ ftet 
diameter, in which the details of the moon's surfiue were well defined, — the cone 
In Tvcho, the double cone in Copemicos, attd even the ridge of Ariatanduu, ooald 
be detected. The bright lines, radiating from the mountains, were dear and 
distinct. A photograph of the planet Jupiter was also shown, in whkh the betts 
were very well marked, and the satellites visible. 

The following question was suggested by Mr. Grove: — Ab tdeacoi^ power if 
known to be limited by the area of the speculum or olyect-glaaay even i 
perfect definition, as the light decreases inversely as the square of the mi 
power, a limit must be reached at which the minute detaila of aaotyeot k 
lost for wont of light. Now, assuming a high d^r^ee of perfiDction in aatronomlcal 
photographs, these may be illuminated to an indefinite degree of brilliaBCV by 
adventitious light. With a given telescope, could a better meet be obtained ujf 
illuminating the photograpmc image, and applying microacqpie power to tiiat* 
than by magnifying the luminous image in the usual wav by the ^ye-glaaa of the 
telescope P Can the addition of extraneous light to the photf^praph permit a 
hig^r magnifying power to be used with effect than that which can be used to 
look at the Image which mokes the phot<^;raphio impression? In otiier wocdk ia 
the photographic eye more sensitive than the living eje ? or can a photographic 
recipient be found which will register impressions which the living eve does noi 
detect, but which, by increased light or by developing agents, may be xendexed 
viable to the living eye ? 

The phenomena treated of here, which are a mere selection from a crowd of 
analogous effects, show that light and electricity, in numerous casea, prodooe a 
molecular change in ponderable matter affected by them. The modifioations of 
the supposed imponderables themselves have long been the sutgects of inve8tig»> 
tion : the recent progress of science teaches us to look for the reciprocal effeeta 
on the matter affected by them. Few, indeed, if any, electrical effects, have not 
been proved to be accompanied with molecular changes ; and we are daily reeeir- 
ing additions to those produced by light. Mr. Grove feels deeply convinced that 
a dynamic theory, one which re^urds the imponderables as lorces acting upon 
ordinary matters in different states of density, and not as fluids or entities, ia the 
truest conception which the mind con form of these agents; but to thoee who are 
not vriUing to go so for, the ever-increasing number ofinstances of such moleralar 
ehangcs affords a boundless field of promise for future investigation, for new 
physical discoveries, and new practical applications. 



rOLABTZATION OP LIGHT BY AMETHYST PLATES. 

A PAPEE has been communicated to the British Association, " On 
the Use of Amethyst Plates in Experiments on the Polarization of 
Lights" by Sir D. Brewster. In ordei to determine the exact pofi- 
tion of the plane of primitive Polarization, it was usual to obierYe 
when the intensity of the extraordinary image of the analyzing priom 
was a minimum ; but as it is difficult to obtain light perfectly homo- 
geneous, the light of this image could not be completely extinguished. 
In his experiments on the rotatory phenomena of quartz, M. Biot 
employed a coloured glass, which transmitted only the extreme red 
rays of the spectrum ; but this method, owing to the great Ion of 
light on the polarized pencil, was attended with so many inoonve- 
nleaceB, that Gfteen or twenty tnals were re(\uired before he ooold 
deteiTJune the zero of his instrument. In ox^ec \a xcsmfi^ Vi(a& «^ 
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K. Solnl interpoted between tiie polarisDg apparatus and the ana- 
^fiing primn two plates of quarts of equal thiokness, the one right- 
handed and the otiicr left-handed. These plates were united so as 
to give the same tint when the plane of the principal section of the 
aaidyzing prism coincided with the plane of primitire polarisation. 
Dds ingenious apparatus was submitted to the French Academy of 
Seienoes in Jnne> 1845, and has been used since that time by M. 
Senarmont and otiiers in their experiments on pohurization. In the 
yaar 1819, Sir David Brewster communicated to the Bqyal Society 
of Edinburgh the very same method of placing the principal section 
of the analyzing prism in the plane of primitiye pohuization ; but in 
place of using two plates of right and left-handed quarts, he used a 
■Bgle plate dT amethyst, in wluch the two kinds of quartz were com- 
billed, during the formation of the crystal. This piece of apparatus^ 
wfak^ is obviously superior to that of M. Soleil, is thus described in 
tbe paper referred to : — ^'The properties of amethyst, which have 
■ow been described, render a plate of this mineral a valuable addi- 
tion to our apparatus for conducting experiments on the polarization 
of light. K we wish to place the principal section of the analyzing 
nriam exactly in the plane of primitive polarization, we have only to 
interpose a thin plate of amethyst like that shown in the figure, and 
if the tints of both sets of veins are exactly similar, the analyzing 
ptioni will have the required position. If the one set of tints is bluer 
or whiter than the other, or if there is the slightest diffsrence between 
them, the position of the prism must be altered till that difference is 
no longer perceptible. If we wish to place a plate of sulphate of 
Mme or any other crystal, so as to have its principal section in the 
plane of primitive polari^ion, the interposition of the amethyst plate 
wiU give us the same assistance, by indicating that the circular 
^Botatoiy) tints are not affected by it, whereas if we wish to plaoe 
the ajds of the sulphate of lime at an angle of 45° to the primitive 
plane of polarization, the amethyst will point out this position when 
ibe opposite circular tints sufifer an equal change." 

8TEBJEOSCOPI0 PICTUSSS FBOM FLAT SUB7A0ES. 

A KBOENT invention opens up an entirely new field for Stereoscopic 
Pictures, by rendering views taken from paintings or engravings as 
solid and apparently real as if they had been photographed from tho 
fldbjeets which the puntings represent. Till now no stereographic 
cards of engravings have been made, for the good reason that they 
would not have had any more relief than the engravings themselves, 
and would have quite wanted the charm of apparent reality whieh 
renders the stereoscope so popular. 

NSW 8TEBEOS0OPE. 

Ak important modification of Wheatstone's Stereoscope has been 
i«ad to the French Academy of Sciences by M. d' Almeida. With 
the common instrument only one observer at a tim^ casglnSssi ^^ 
T^ef ; M. d* Almeida renders it visible to seversl at a ^tea, wA%Ni^ 
^gfyatee ofserend metres. For this purposo \lq cara&ea V^o t^nc^^ 

12 
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Bcopic images to be reflected simultaneously on a screen ; as they 
are not identical, but only similar, the outlines of the one will inter- 
sect those of the other, and generate a confusion which can only be 
obviated by making each eye see only one of the images. For this 
purpose the raventor causes the luminous rays jfrom each image to 
pass through a glass of a different colour, one red and the other 
green ; whereby one of the images will be reflected on the screen in 
red, the other in green. Now, if the observer's eyes be provided with 
glasses of the above-mentioned colours, the eye covered with a green 
glass will only see the green image, while the other will only be 
visible to the eye protected by a red glass. The moment this is 
effected the relief appears, and if the observer shift his position 
laterally, the figure will appear to move in a contrary durectioo, 
which adds to the illusion. M. d' Almeida proposes another plan, 
in which both images are imcoloured, and each eye is made to per> 
ceive one image only by rapidly intercepting the other from view by 
means of a revolving piece of pasteboard, cut so as only to cover one 
of the images at a time at each half revolution. As soon as the 
xotatory motion acquires sufficient rapidity, the figures i^pear in 
relief. — Times. 

THE STEREOMONOSOOPE. 

M. Claudet has communicated to the Koyal Society, a paper 
" On the Phenomenon of Relief of the Image formed on the Ground 
Glass of the Camera Obscura," in which he details a number of 
singular facts, the consideration of which led him to think that it 
would be possible to construct a new Stereoscope, in which the two 
eyes looking at a single image could see it in perfect relief, such a 
single image being composed of two images, of different perspectives 
superposed, one visible only to the right eye and the other to the 
left. This would be easily done by refracting a stereoscopic slide on 
a ground glass, through two semi- lenses separated enough to make 
the right picture of the slide coincide with the left picture at the 
focus of the semi-lenses. The whole arrangement may be easily 
understood : we have only to suppose that we look through a ground 
glass placed before an ordinary stereoscope at the distance of the 
focus of its semi- lenses, the slide being strongly lighted, and the eye 
seeing no other light than that of the picture on the ground glass ; 
the whole being nothing more than a camera having had its lens cut 
in two parts, and the two halves sufficiently separated to produce at 
the focus the coincidence of the two opposite sides of the stereoscopic 
slide placed before the camera. In a paper subsequently read to 
the Royal Society, M. Claudet says : 

This insiranient, as may be perceived at once, is nothing more than an ordiiuury 

camera obscura supplied with two lenses, each mounted on a sliding frame in 

order to be able to give them, according to the focal distance, the horizmtal aep*- 

ration necessary for producing on the ground glass the cofdescence of the images 

of the two sides of a slide placed before the camera. 

77ie fiJide itself being cut in two parts, the two images can also, moving in a 

groove, be aeparated in a horizontal diiectioTv,'QXitAitYveY are snflBdently apart to 

c^ reSracted on the ground glaas by the two \«iiaea \n.\\ieTQKM\. ^^^ogfe QisswtiaB. 

consistent with the producnon of a we\l-de^Tied\xna««» ^ot V\>Sa\A\XiftWsNMM^ 
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degree of obliquity of the refracted rays in f^llinff on the ground glass that is due 
the more effective extinction or evanescence of the image for the eye, whose axis 
oonsequently deviates in a greater degree from the line of refraction. 

Bj the same principles which produce the phenomenon of relief of the image 
formed on the ground glass of the camera obscura, the right picture of the slide, 
being obliquely refracted on the gnf^und elass by the right lens in a line coinciding 
with the axis of the left eye, is visible only to that eye; and the left picture, being 
refracted obliquely hj the left lens in an opposite direction coinciding with the 
right eye, is only visible to that eye. Consequently each eye seeing only one 
image, and that image having its own perspective, the optic axes have to converge 
more or less according to the angular separation of the similar points of the two 
coincident imi^^es ; and by the different degrees of convergpence producing single 
vision of these various similar points, we have the sensation of the comparative 
distances of the objects represented on the ground glass. 

Before having constructed this new stereoscope and tried its effect, it would 
have been hasty on my part to pretend that its success was certain, and for this 
reason I took care in my former paper to pronose it as a mere speculative idea 
eaggested by the phenomenon I had discovered, without vouching for the result. 
Indeed, it was not long before I had to congratulate myself on my caution, when 
I found that, the truth of my experiments being questioned, and the deductions 
tcwa these experiments denied, my proposed stereoscope was declared impossible, 
as being founded on principles completely at vaiiance with the laws of optics. 

However, these remarks did not shake my conviction ; and after the usual diffi- 
oolties, I have now the satisfaction of being able to prove that I was perfectly 
rights and that I had not been led astray by any erroneous notion in my analytic 
and synthetic deductions. I have constructed the instrument which I propose to 
call the Stereomonoscope, as it exhibits in perfect relief a picture which appears 
single on the ground glass of the new instrument, and as single as the image of 
tlie camera obscura has always been supposed to be. 

The instrument, in its present rough state, is undoubtedly very imperfect, and 
susceptible of many improvements which time and experience will suggest. I 

Sesent it as the result of a first attempt, hoping that it will be found curious as 
nstrating a new and interesting scientific fact, and producing an effect quite 
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optics. 



THE OPHTHALMOSCOPE, OR SPECULUM OCULI. 

This new instrument for the exploration of the interior of the Eye 
has been introduced by Mr. Jabez Hogg, Assistant Surgeon to the 
Boyal Westminster Ophthalmic Hospital, with great success. The 
first idea of the Ophthalmoscope was broached by Mr. Gumming, in 
1846, in a paper in the Medico- Chirurgical Transactions. This 
attracted the attention of M. Briicke, of Vienna, who invented the 
instrument in 1851, which has since received its various modifica- 
tions from Jaeger, Kuete, Coccius, Anagnostakis, Bonders, and 
others. Helmholtz^ it is said, founded his instrument on experiments 
made by Erlach with a microscope slide : it consists of reflecting 
pieces of glass. Dr. Buete of Leipsic being the first to employ a 
concave mirror. With this instrument he investigated the internal 
changes of the tunics of the eye, and published in 1854 a most 
valuable Monograph of cases examined by him. Still, Ruete's Oph- 
ilu(3mo8Cope is rather complicated and difficult of use : he prefers 
Sat irritable and inflamed eyes the simpler forms of instruments 
designed by Helmholtz or Coccius ; and for all purposes the con- 
cave mirror is preferable, for its facilities in the adaptation. q{ ^vt^^x 
concave. or convex lenses, of diflerent powera, a\x\\a\Ae \j(^ «d«^ \»a- 
tieuhwoaae, *'Tbe dispersion of the rays oiU^X.Ha ^«aJ^l *^^" 
" " obaervea JBuete, "by using the conc«bN^ \«Ba ^VQa. >2aft 
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mirror ; and we are thus enabled to view a great portion of ihe htmk 
of the eye, the optic nerve, and the vessels of the retina." 

'< When a concave lens is used," says Mr. Hogg,* '/ it is as if we 
▼iewed the fundus oculi with a Ghthlean telescope ; when two or 
more convex lenses, it is as if viewed through the more modent 
astronomical telescope. 

"The Ophthalmoscope I make use of is a small circular mirror ; 
indeed, nothing more than the silvered mirror made for an ordinaiy 
microscope, having a hole bored in its centre, and mounted in a 
piece of tortoiseshell. This form of instrument is generally known 
as M. Anagnostakis'." 

The mode of using the instrument is as follows : — " The rays from 
Ijhe flame of the lamp, reflected by the concave mirror, fall in a state 
cf convergence on a convex lens, in front of the eye under examina* 
tion. The rays of light are so much converged by the additional 
refraction they undergo on entering the eye, that they quickly oome 
to a focus, cross, and are dispersed over the retina, and thus this 
membrane is fuUy illuminated. The observer's eye looks through 
the small central aperture in the middle of the concave mimt, 
which he holds in his hand. In the examination of most ^ei we 
find it necessary to use a bi-convex lens, of about one and a half 
inch focus. The rays coming fr^m the lamp are inverted as thfl^ 
quit the concave mirror — an inverted image of the flame is pr&- 
sented to the eye — but as the rays cross behind the pupil, the 
image thrown upon the retina is an erect image of the flame. A 
convex lens held close in front of the eye observed, magnifies the 
erect image ; but if it is moved away from the obBerved eye, the 
image on the retina is inverted. The optic nerve will now change 
its place, and be seen towards the temple, instead of towards ^e 
nose. 

" The patient whose eye is about to be examined should be taken 
into a darkened room, and seated by the side of a table, on which 
is placed an ordinary candle, or what is better, a lamp. The lamp 
may be brought somewhat near to the patient's ear, and the flame 
so arranged that it shall keep the patient's eye in the shade, and be 
in a straight line with it, but lower than the eye of the observer, 
who is seated in front of the patient, on a stool capable of being 
raised. As a rule, it is better to sit a little higher than the patient. 
The reflecting surface of the instrument is then to be turned to- 
wards the patient's eye, in such a way that the eye of the surgeon, 
when looking through the small central hole, may see, upon tnniiiig 
the instrument a litUe inwards, a luminous reflection of its interior. 
On withdrawing it gradually, the reflection grows smaller, until it 
becomes oblong and very brilliant. The most conspicuous object 
at the fundus of the eye being the entrance of the optic nerve, tins 
is the first point that should be sought for ; and as it is sitoMed 
towards the inner side, the patient must be directed to turn Ins eye 
BOM to bring it directJy in the line of vision. For this ptupoBe, 

* In bis Treatiae on the Ophtba&mo8ca^« TV^x^ ^^^nu "i^cdEiSkAMAXs^ 
Cbarataj, i^Teir Burlington-street. 
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tipposdiig it to be the left eye that is under observatioD, he should 
be directed to look at the tip of the obsenrer's left ear, and vice 
vend with the ric^ht. This will generally suffice ; if not, a veiy 
alight increase of obliquity to the right or left will bring it into 
the proper position. The ophthalmoBoope may be held at first about 
eighteen inches distant, and slowly brought forwards until by slight 
iDOvemeDts backwards and forwards the exact focus has been ob- 
tiined. If, as often hi^pens, an image of the lamp should be 
formed on tiie lens exactly in front of the pupil, it may be got rid 
of by turning it slightly on its axis, either vertically or horizontally. 
It 18 in this way, or sUghtly modified according to circumstances, 
thai the alterations in the several structures of the eye may be 



OV BOMB PBOPEBTISS OF A SEBIXS OF THE P0WEB8 OF THE 
SAME NUMBEB. 

Mb. J. Pope Heitnesst, of the Inner Temple, has announced to 
the British Association, the discovery of some general laws which 
ttgahiAe the Series of the Powers of any Number. For instance, in 
the icXiowing series of the powers of 5, the number of digits in the 
mevexaX recurrent vertical series may be expressed by the powers 
of2:— 
XoBiber cf digits reeoning. 

1 

2 

4 

8 

16 

33 

M 

128 

266 

— n.e vertical series are, 

s 

2 

16 

3580 

17956240 

3978175584230200. 

Tbe next consists of 32 figures, and so on. He pointed out that a 
«imOar law existed for every other number ; and he exhibited for- 
arake by which the sum of any of the recurrent series may be deter- 
In the case o{ 5, S — 2 (S + ^\'t ^^^ consecutive sums 

n V. n-l / 

^ tiie several series being 7, 16, 34, 70, 142, &c. In this way 
teUes of the powers of numbers may be constructed to any extent 
whatever with very little labour. This discovery will enable certain 
«Uciilations to be made with a degree of accuracy hitherto impos- 
sible. Tlie author concluded by Bubmittmg & T«g;Q\aiX ^«sia!yiif^>x«i&siQL 
'ofttotiteamo. 
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PROFESSOR FARADAY ON SCIENOK AS A fiRANCH OF EDUCATION. 

The development of the applications of Physical Science in modem 
times has become so large, and so essential to the well-being of man, 
that it may justly be used, as illustrating the true character of pin^ 
science, as a department of knowledge, and the claims it may have 
for connideration by governments, universities, and all bodies to 
whom is confided the fostering care and direction of learning. As a 
branch of learning, men are beginning to recognise the daim of 
science to its own particular place ;— for, though flowing in ohannds 
utterly different in their course and end to those of literature, it con- 
duces not less as a means of instruction, to the discipline of the 
mind ; whilst it ministers, more or less, to the wants, comforts, and 
proper pleasure, both mental and bodily, of every individual of eveiy 
class in life. Until of late years, the education for, and recognition 
of it by, the bodies which may be considered as giving the general 
course of all education, have been chiefly directed to it only as it 
could serve professional services, — namely, those which are remu- 
nerated by society; but now the fitness of university degrees in 
science is under consideration, and many are taking a high view of 
it, as distinguished from literature, and think that it may well be 
studied for its own sake, — i.e., as a proper exercise of the human in- 
telligence, able to bring into action and development all the powers 
of the mind. As a branch of learning, it has (without reference to 
its applications) become as extensive and varied as literature ; and 
it has this privilege, that it must ever go on increasing. Thus it 
becomes a duty to foster, direct, and honour it, as literature is so 
guided and recognised ; and the duty is the more imperative, as we 
find by the unguided progress of science and the experience it sup- 
plies, that of those men who devote themselves to studious education, 
there are as many whose minds are constitutionally disposed to the 
studies supplied by it, as there are of others more fitted by inclina- 
tion and power to pursue literature. 

The value of the public recognition of science as a leading branch 
of education may be estimated in a very considerable degree by 
observation of the results of the education which it has obtained inci- 
dentally from those who, pursuing it, have educated themselves. 
Though men may be specially fitted by the nature of their minds for 
the attainment and advance of literature, science, or the fine arts, 
all these men, and all others, requii-e first to be educated in that 
which is known in these respective mental paths ; and when they 
go beyond this preliminary teaching, they require a self- education 
directed (at least in science) to the highest reasoning power of the 
mind. 

Anj part of pure science may be selected to show how much this 
private self-teaching has done, and by t\i?c\. Vo «a^ \>W ^t^^tA move- 
ment In &,vour of the recogniUon. genexaWy oi scvenXi&L^ ^^x&»^asscL^sv 
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au equal degree with that which is literary ; but perhaps Electricity, 
as being the portion which has been left most to its own develop- 
ment, and has produced as its results the most enduring marks on 
the face of the globe, may be referred to. 

In 1800, Volta discovered the voltaic pile, f^ving a source and form of elec- 
tricity before unknown. It was not an accident, but resulted from his own mental 
self-vacation : it was, at first, a feeble instrument, giving feeble results ; but by 
the united mental exertions of other men, who educated themselves through the 
force of thought and experiment, it has been raised up to such a degree of power 
as to give us light, and heat, and magnetic and chemical action, in states more 
exalted than those supplied by any other means. In 1819, Oersted discovered the 
magnetism of the electric current, and its relation to the magnetic needle ; and, 
as an immediate consequence, other men, as Arago and Davy, instructing them> 
selves by the partial laws and action of the bodies concerned, magnetized iron by 
the carrent. The results were so feeble at first as to be scarcely visible ; but, by 
the exertion of self-taught men since then, they have been exalted so highly as to 
give US magnets of a force unimaginable in former times. In 1831, the induction 
of electrical currents one by another, and the evolution of electricity from mag- 
neto, was observed, — at lirst in results so small and feeble, that it required one 
much instructed in the pursuit to perceive and lay hold of them ; but these feeble 
zesults, taken into the minds of men already partially educated and ever proceed- 
ing onwards in their self-education, have bieen so developed as to supply sources 
of electricity independent of the voltaic battery or the electric machine, yet having 
the power of both combined in a manner and degree which they, neither separate 
nor together, could ever have given it, and applicable to all the practical electrical 
purposes of life. To consider all the departments of electricity fully, would be to 
lose the ai^ument for its fitness in subserving education in the vastness of its 
extent; and it will be better to confine the attention to one application, as the 
electric telegraph, and even to one small i)art of that application, in the present 
case. Thoughts of an electric telegraph came over the minds of those who had 
been instructed in the nature of electricity as soon as the conduction of that 

Er with extreme swiftness through metals was known, and grew as the know- 
i of that branch of science increased. The thought, as realized at the pre* 
day, includes a wonderfiil amount of study and development. As the end in 
view presented itself more and more distinctly, points at first apparently of no 
consequence to the knowledge of the science generally rose into an importance 
whieh obtained for them the most careful culture and examination, and the almost 
exclusive exercise of minds whose powers of judgment and reasoning had been 
rused first by general education, and who, in addition, had acquired the special 
kind of education which the science in its previous state could give. 

Numerous and important as the points are which have been already reco- 
gnised, others are continually coming into sight as the great development pro- 
ceeds, and with a rapidity such as to make us oelieve that much as there is known 
to us, the unknown far exceeds it; and that, extensive as is the teaching of^ 
method, facts, and law, which can be established at present, an education looking 
fbr flEur greater results should be favoured and preserved. The results already 
obtained are so large as even in money value to be of very ^reat importance; — as 
regards their higher influence upon the human mind, especially when that is con- 
sidered in respect of cultivation, I trust they are, and ever will be, far greater.. 
No intention exists here of comparing one telegraph with another, or of assigning 
their respective dates, merits, or special uses. Those of Mr. Wheatstone are 
selected for the visible illustration or a brief argument in favour of a large public 
recognition of scientific education, because he is a man both of science and prac- 
tice, and was one of the very earliest in the field, and because certain large steps 
in the course of his telegraphic life will tell upon the general argument. Without 
xe&nring to what he had done previously, it may be observed that, in 1840, he 
took out patents for electric telegraphs, which included, amongst other things,. 
the use of the electricity from magnets at the communicator,— the dial face,— the 
step-by-step motion, — and the electro-ma^et at the indicator. At the present 
tune, 1858, he has taken out patents for mRtrument8coutaiivr[i^^\V\>Dk«»&Y^'a^v 
bat these instruments are so altered and varied in cbsixaAtAT aJoo^^^Jcsfcwwasst* 
ibjUaa antaaght person could not recognise them. TYie tAvaxi^fe^ \oa.i\i<i '^^^ 
idderedaa the result of education upon the one mind w\iic\v \x»a ^^^^^ ^icroa^ros^ 
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with tbem, and are to me ataronigr illagtrations of the effiectf whidi goieral i 
tifio education may be expected to produce. In the first histrnmenta^powerfiil 
magnets were osed, and keepers with heavy coils associated with them. When 
magnetic electricity was first discovered, the signs were feeble, and the mind of 
the student was leu to increase the results by increasing the force and size of tha 
instruments. When the object was to obtain a current sufficient to give signals 
through long circuits, large apparatus were employed; but these involved the 
inconveniences of inertia and momentum; the keeper was not set in motion at 
<mce, nor instantly stopped ; and, if connected directly with the readhig indeas^ 
these circumstances caused an occasional uncertainty of action. 

Prepared by its previous education, the mind could perceive the disadvantages 
of these influences, and could proceed to their removal; and now a small magnet 
is used to send sufficient currents through 12, 20, 60, 100, or several handled 
miles ; a keeper and helix is associated with it, which the hand can easilv put in 
motion; and the currents are not sent out of the indicating instrument to tdl 
their story, until a key is depressed, and thus irregularity contingent upon first 
action is removed. A small magnet, ever ready for action, and never wasUng, can 
replace the voltaic battery ; if powerful ag^cies be required, the electioMnagnet 
can be employed without nny change in principle or telegraphic practice; and as 
magneto-doctric currents have special advantages over voltaic currents, these are 
in every case retained. These advantages I consider as the results of seientiilo 
education, much of it not tutorial, but of self; but there is a special privilege 
about the science-branch of education— namely, that what is personal in the first 
instance immediatelT becomes an addition to the stock of scientific learning, and 
passes into the hands of the tutor, to be used by him in the education of othen, 
and enable them In turn to educate themselves. How well may the yoong man, 
entering upon his duties in electricity, be taught by what is past, to watch ror the 
amallest signs of action, new or old ; to nurse them up by any mcuis until thev 
have gained strength ; then to study their laws, to eliminate the essential eondh 
tions from the non-essential, and at last, to refine again, until the enoumbeiteg 
matter is as much as possible dismissed, and the power left In Its highly developed 
and most exalted state. The alteratiuus or successions of currents product 1^ 
the movement of the keeper at the communicator, pass along the wire to the indi- 
cator at a distance ; there each one for Itself confers a magnetic condition on a 
piece of soft iron, and renders it attractive or repulsive of small permanent mac- 
nets ; and these acting in turn on a propehnen^ cause the index to pass at wul 
from one letter to another on the dial face. 

The first electro-magnets — i.e., those made by the circolation of an eleetrie ear- 
rent round a piece of soft Iron— were weak ; they were quickly strengthwied, and it 
was only when they were strong that their laws nnd actions could be suoceaaively 
investigated. But now they were required small, yet x>otentiaI. Then came the 
teaching of Ohm's law ; and it was only by patient study xmdesr such teaching 
that Wheatstone was able so to refine the little electro-magnets at the indicator as 
that thev should be small enough to consist with the fine work there em^oyed, 
able to do their appomted work when excited in contrary directions by the brief 
currents flowing ft-om the original common masrnet, and unobjectionable In reroect 
of any resistance they might offer to the transit of these tell-tale currents. These 
small transitory electro-magnets attract and repel certain permanent magnetic 
needles, and the to-and-firo motion of the latter is commnnlctUed bv a propelment 
to the Index, bemg there converted Into a step-by-step motion. Here everything 
is of the finest workmanship; the propelment itself requires to be watched br a 
lens, if its action Is to be obiserved ; the parts never leave hold of each other ; the 
vibratory or rotatory rachet wheel and the fixed pallets are always touching, and 
thus allow of no detachment or loose shake; the holes of the axes are iewelled; 
the moving parts are most careihlly balanced,— a consequence of which is tiiat 
agitation of the whole does not disturb the parts, and the telegraph works just as 
well when it is twisted about In the hands, or placed on board a ship or in a rail- 
way carriage, as when fixed Immoveably. When it is possible, as in the vibntorf 
needle, the moving parts are brought near to the centre of motion, that the ineraa 
of the portion to be moved, or the momentinn of that to be stopped, should be as 
small as x>08sible, and thus great quickness of Indication obtnmed. All tiiis deU- 
cacjr of arrangement and workmanship is introduced advisedly ; for the inventor, 
wJiom I may call the student hcTe,conndeT&tYi%tTC;^Ti«&^Tk!i^TlSect workmanship 
is more exact in its action, more uTic\ioivgeato\e )q3 ^^^ «sv^ \s«fe, «eA TMR^m.- 
during in its existence, than that wYiich^\ng \iewvct tB»s^.\» «»iw« VBL>9ta^«i»b' 
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iMBMliii»,l6MngQkrinit8 aoCkm^and leM fitted for the appUwtkm of finroe bj 
fine eleetrio onrrente. Now there was no accident in the coarse of these derelop- 
■Mnte ;— if there were experiments, they were directed by the previously acquired 
kiio^edgv;— every part of the investigations was made and gmded l^ the 
'-^ "-Imind. 



Hie results being such (and like illustrations might be drawn from 
Cfttier men's telegraphs, or from other departments of electrical 
•cieiioe), then, if the term education raaj be understood in so large 
ft sense as to include all that belongs to the improvement of the 
mind cither by the acquisition of the knowledge of others or by in- 
crease of it through its own exertions, we learn by them what is 
the kind of education science offers to man. It teaches us to be 
uegUetful of nothing ; — not to despise the small beginnings, for they 
precede of necessity all great things in the knowledge of science, 
eitiier pore or applied. It teaches -a continual comparison of the 
small tutd great, and that under differences almost s^proaching the 
infinile : for the small as often contains the great in principle as the 
great does the small ; and thus tiie mind becomes comprehensive. 
It teaches to deduce principles carefully, to hold them firmly, or to 
aoipend the judgment : — ^to discover and obey Zaw, and by it to be 
bold in applying to the greatest what we know of the smallest. It 
teaches us first by tutors and books to learn that which is already 
Jbiown to others, and then by the light and methods which belong to 
floieBoe to learn for ourselves and for others ; — so making a fruitful 
return to man in the future for that which we have obtained from 
tbe men of the past. Bacon, in his instruction, tells us that the 
•dentific student ought not to be as the ant who gathers merely, nor 
as the spider who spins from her own bowels, but rather as tbe bee, 
iHbo both gathers and produces. All this is true of the teacliing 
afforded by any part of physical science. Electricity is often called 
wonderful — beautiful ; — but it is so only in common with the other 
ftirces of nature. The beauty of electricity, or of any other force, is 
not that the power is mysterious and unexpected, touching every 
•ease at unawares in turn, but that it is under law, and that the 
tBii|riit intellect can even now govern it largely. Hie human mind 
a ^aoed above, not beneath it ; and it is in such a point of view 
tbat the mental education afforded by science is rendered super- 
•niiient in dignity, in practical application, and utilit^^; for, by 
enaMing the mind to apply the natural power through law, it con- 
veys the gifts of God to man. 

STATIC INDUCTION. 

Pbotessob Fabadat has read to the Koyal Institution— the 
PHaoe Consort, Vice- Patron, in the chair — ^'Bemarks on Static 
Indtiotion.'' After referring to the simple case of evoludon of elec- 
tricity by the fHction of flannel and shell-lac, and tracing the 
affiwt iq>on their separation into ordinary cases of induction, and 
after calling attention to induction, as action at a distance, and 
timnigh the intervening matter, ProfessOT 'Fttm^Ai'^ -^xox^'^^^ !^ 
tamnhiB doaely tbe meana by which the fi\A\jb oi >i\i« Vo\AT<9csi!£fi&% 
" ^ loe would be traly asoertained, cboonxig iioVi^\is ^ ^^^^^^i^ 
of 2t9 Adminble non-conducting con^taowi «»Sl V» ^^^ 
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specific indactiDg capacity. It is almost impossible to take a 
block of sulphur out of paper, or from off the table, without finding 
it electric ; if, however, a small spirit-lamp flame be moved for a 
moment before its surface at about an inch distance, it will discharge 
it perfectly. Being then laid on the cap of the electrometer, it will 
probably not cause divergence of the gold-leaves ; but the proof that 
it is in no way excited is not quite secure until a piece of uninsulated 
tinfoil or metal has been laid loosely on the upper surface. If there 
be any induction across the sulphur, due to the feeble excitement of 
the surfaces by opposite electricities, such a process will reveal it : a 
second application of the flame will remove it entirely. When a 
plate of sulphur is excited on one side only, its application to the 
electrometer does not tell at once which is the excited side. Witii 
either face upon the cap the charge will be of the same kind, but 
with the excited side downwards the divergence will be much, and 
the application of the uninsulated tinfuil to the top surface wUI 
cause a moderate diminution, which will return as the tinfoil is re< 
moved ; whereas, with the excited side upwards, the first divei^gence 
of the leaves will be less, and the application of the tinfoil on the top 
will cause considerable diminution. The approximation of the flame 
towards the excited side will discharge it entirely. The application 
near the unexcited side will also seem partly to discharge it, for the 
effect on the electrometer will be greatly lessened ; but the fact is, 
that the flame will have charged the second surface with the 
contrary electricity. When, therefore, the originally excited surface 
is laid down upon the cap of the electrometer, a diminished di- 
vergence will be obtained, and it is only by the after-application of 
uninsulated tinfoil upon tlie upper surface that the full divergence 
due to the lower surface is obtained. 

Being aware of these points, which are necessary to safe manipu- 
lation, and proceeding to work with a plate of sulphur in the field 
of induction before described, the following results are obtained : — ^A 
piece of uncharged sulphur being placed in the induction field, per- 
pendicular to the lines of inductive fire, and retained there, even for 
several minutes, provided all be dry and free from dust and small 
particles, when taken out and examined by the electrometer, either 
without or with the application of the superposed tinfoil, is found 
without any charge. A gilt plate carrier, if introduced in the same 
position and then withdrawn, is found entirely free of charge. If 
the sulphur plate be in place, and then the earner be introduced and 
made to touch the face of the sulphur, then separated a small space 
from it, and brought away and examined, it is found without any 
charge ; and that whether applied to either one side or the other of 
the block of sulphur. So that any of these bodies, which may have 
been thrown into a polarized or peculiar position whilst under in- 
duction, must have lost that state entirely when removed from the 
induction, and have resumed their natural condition. 

Assuming, however, that the sulphur had become electrically 
polarized in the direction of the lines oi m^ucWotw, wA Xka*. there- 
/bre whilst in the field one face "was -poevtwe wa.^ ^iJaa Q>^«t xAi^gkdGn^ 
the mere touching of two or tTuree v^mtB\>^ \Nxft ^^^^\s»i ^^stokr 
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would be utterly inefficient in bringing any sensible portion of this 
cbBTge or state away ; for though metal can come into condtbcHon 
contact with the surface particles of a mass of insulating matter, and 
can take up the state of that surface, it is only by real contact that 
this can be done. Therefore the two sides of a block of sulphur were 
jplt by the application of gold-leaf on a thin layer of varnish, and 
when the varnish was quite dry and hard, this block was expe- 
zimenied with. Being introduced into the induction field for a 
time and then brought away, it was found free from charge on both 
its suifaces ; being again introduced, and the carrier placed near to 
it) but not touching, the carrier, when brought away, showed no trace 
of electricity. The carrier being again introduced at the side, where 
the charged or inductric body (made negative) is placed, made to 
touch the gilt surface of the sulphur on tibat side, separated a little 
way, and then brought out to be examined, gave a positive charge 
to the electrometer; when it was taken to the other side of the 
sulphur and applied in the same manner, it brought away a negative 
charge. Thus showing that whilst the sulphur was under induction, 
the side of it towards the negative inductric was in the positive 
state^ and the outer side in the negative state. 

Thus the di- electric sulphur, wMlst under induction, is in a con- 
stcained polar electrical state, from which it instantly falls into an 
indifferent or natural condition the moment the induction ceases. 
That this return action is due to an electrical tension within the mass, 
sustained while the act of induction continues, is evident by this, 
that , if the carrier be applied two or three times alternately to the 
two faces, so as to discharge in part the electricity they show under 
the induction, then on removing the sulphur from the induction 
field it returns, not merely to neutrality or indifference, but the 
surfaces assume the opposite states to what they had before ; a 
necessary consequence of the return of the mass of inner particles to 
or towards their original condition. The same result may be ob- 
tained, though not 60 perfectly, without the use of any coatings. 
Having the uncoated sulphur in its place, put the small spirit-lamp 
on the side way £rom the negative inductric ; bring the latter up to 
its place, remove the spirit-lamp flame, and then the inductric body, 
and finally, examine the sulphur ; the surface towards the flame, and 
that <mly, will be charged — ^its state will be found to be positive, 
just like the same side of the gilt sulphur which had been touched 
two or three times by the carrier. During the induction, the mass 
of the sulphur had been polarized ; the anterior face had become 
positive, the posterior had become negative ; the flame had dis- 
charged the negative state of the latter ; and then, on relieving the 
sulphur from the induction, the return of the polarity to the normal 
coiiidition had also returned the anterior face to its proper and un- 
duHiged state, but had caused the other, which had been discharged 
of its temporary negative state whilst under induction, now to 
assume the positive condition. It would be of no wae tr^Sn^ 'Ockj^ 
flame on the other aide of the sulphur plate, a& t\i«iix \Va «a\a&tl ^q^t^ 
be to diadbarge the dominant Dody, and deatto'^ ^<& \tA-vx.OqvS3»^ 
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altogether. When serenl plates were placed in the liidaetiTe HM 
apart from each other, subjeot to one common act of indnctiony a&d 
examined in the same manner, each was found toliaye the same state 
as the single plate described. It is well known thai if se¥eral metafile 
plates were hung up in like manner, the same resohs would be 
obtained. 

From these and such experiments the speaker took occasion 
to support that view of induction which he put forth twenty yean 
ago, {Phil, Tram. 1887,) which consists in yiewiiig insulators at 
. aggregates of particles, each of which conducts wil£in itself, bat 
does not conduct to its neighbours, and induction as the polarixatiaii 
of all those particles concerned in the electric relation of the ia- 
ductric and inducteous surfaces : and stated that, as yet, be had not 
found any facts opposed to that yiew. He referred to specific ia- 
duotive capacity, now so singularly confirmed by researches into the 
action of submarine electro-telegraphic cables, as confirming these 
▼lews ; and also to the analogy of the tourmaline, whilst rising and 
fsdliog in temperature, to a bar of solid insulating matter, pasaiBg 
into and out of the inductive state. 

Professor Faraday has made the following addition to tiia abore 
Beport: — 

The inquiries made bj lonie who wish to understand the real fbree ci the tert 
fflcperiments relating to static induction, and their consequences in rdatkm to the 
theory of induction, make me aware that it is necessary to mention certain prft* 
cautions which I concluded would occur to all interested in the matter; I hope 
the notice I propose to give here will bo sufficient. When meiallie coatinga or 
carriers are employed for the purpose of obtaining a knowledge of the state of a 
layer of insulating particles, as those forming the surface of a plate of sulphur, it 
is very necessary that they should exist in a plane perpendicular to the lines of the 
inductiyc force, and in a field of action where the Imes of force are sensibly equaL 
Hence the importance of the dimensions given in the desoription of theuipanitas 
at page 3 of the Beport of the evening, where the inductive sur&ces are aeaciibed 
as nine inches in diameter, and nine mches apart. The inductive sur&ce then 
mentioned is a plane: a ball cannot properly be used for this purpose; finr the 
lines of inductive force originating at it cannot then be perpendicular to the laver 
of gold-leaf forming the coating of the sulphur. The consequence would b^ tiatt 
this layer of gold being virtually extended along the lines of inductive fbroe->«A« 
having parts nearer to and parts more distant from the inductric — will bepolazind 
according to well-known electrical actions, will have opposite states at thoae 
parts, will show these states by a carrier, and vrill give results not betonnnr 
merely to insulating particles in a section across the lines, but chiefly to onrtM 
conducting particles in a section oblique to or along the lines. The carrier itMlf 
must be perfectly insulated the whole time, or else a case of induction, not indod- 
ing the sulphur, and entirely different to that set out with, is established. It 
must not even extend by elongation into parts of the field of induction where the 
force differs in degree, or else errors of the same kind as those described with the 
ball inductric will occur. It should also be so used as to recdve no diarge bj 
convection. When introduced between the inductric and tilie sulphur, it is veirj 
apt, if the charge be high, or if particles adhere to the inductric, to reeeive a 
charge. This is easily tested by introducing the carrier into its place, ah«^*iwh>f 
from touching the gold-lea^ withdrawing the carrier, and examining it : itifndl 
imtil this can be done without bring^ing away any charge that the carrier ■hooU 
he employed to touch the gold-leaf snriace, and bring away the indi w ittop el* 
its electrical state. As before said, if when the state of matters is porfiMt, sad 
no convection interferea, the gilt sulphur be nut into its plaoe, left these fiv a 
Mhort time, and brought away again, n wUlbe ioxaid^n\^!)DiiCP& vkj ^Sbist^^jltikiae of 
file gold-leaf coating or the sulpliur. It it be leiut VkvXa ^\«m«\:iu^ wm^T^anS^^Quk 
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iadoctrio be tmiasolttted for a moment only, and the plate bronght away, that 
coating will then appear positive. If it be pat into place, and the Airther gold-leaf 
be iminwfilated for a moment, that coating when the plate ia bronght away will 
b* ftnind n^ratire. These are all well-known resnlt», and will always appear if 
ecATCotion and other loarcea of emox be avoided. 



BttHHKOBFF'S INDUCTION COIL. 

Mb. W. Ladd has communicated to the British AssociatioD, a 
pi^r • * On a Modification of RtihmkorfiTs Induction Coil." Having 
been rather extensively engaged for the last two years in the manu- 
facture of Induction Coils, and having received the constant and 
able advice of Mr. J. P. Gassiot^ and the practical suggestions of 
Mr. C. A. Bentley, (says Mr. Ladd,) I have thought that a brief 
description of the machine as it is now made, with the results ob- 
tained^ may not be uninteresting. My object has been not to 
make very large machines, but to obtain the greatest results from a 
three-mile coil, that being sufficiently large for all ordinary purposes. 
1 find the best length for the iron core to be 13 inches and about 
15*8 diameter, composed of fine iron wire not larger than No. 22, 
very carefully annealed. The primary wire should bo of sufficient 
size to carry freely the whole of the battery cuiTent, and of sufficient 
quantity to thoroughly saturate the iron core with magnetism. For 
this purpose I use three layers of one continuous No. 12 copper wire 
carefully annealed : if more layers are used, I find that the secondary 
wire is removed too far from the magnetic influence. The secondary 
wire onght not to be larger than No. 35, covered with silk, which 
most be laid on perfectly even, and insulated from the primary wire, 
and also from the layers of the secondary next to it. I find the best 
imulating medium to be the thinnest gutta percha made, and which 
I believe to be the only gutta percha sold which cannot be adul- 
terated ; it is true that it has many minute perforations, but by 
laying on at least six thicknesses between each layer of wire perfect 
inflolation is secured. The greatest care must be taken in protecting 
the ends of the layers, so as to prevent the sparks passing from one 
to the other. The condenser should be at least 50 sheets of tinfoil, 
of a^ut 1 square foot in size. These sheets must be separated from 
each other by three sheets of varnished paper, or gutta percha tissue. 
Svery alternate sheet of foil is connected together, thus forming two 
poles, to be attached one to each side of the break. It may be 
jdaoed at the bottom of the stand or in a separate box ; the latter I 
prefer. In developing the power of the machine, everything depends 
upon the contact-breaker, which should be capable of retaining con- 
tact until the whole of the magnetism is obtained, and capable also 
<^ breaking contact as soon as the smallest quantity is induced. 
Theu resiUta are obtained in the break attacked to this instrument. 
The hammer is made to vibrate freely between the iron core and the 
OOiL and the brass screw terminating with the platina plate at the 
ba^ of the hammer : a very small amount of magnetism will be suf- 
ficient to attract the hammer and so break tbe QOTi\aA.\>. "^ t^^^ ^ 
brzii^ this Bcrew (placed half-way up tbe BpT\3xgca.TTyai^ ^QEka\sKssOTN«^fr 
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to bear upon the spring, it will have the effect of pressing the two 
platina plates together, so that it takes a greater amount of mag- 
netism to separate them. By this means I can regulate the pow^ 
of the instrument to the purposes for which it is required. The bat- 
tery I employ is a five cells of " Grove's,'* with immersed plaUna 
plates 5+3, having an exposed surface of 140 square inches. With 
such a battery and a coil thus constructed, I can always ensure 
sparks from half an inch to four inches in air. The machine now 
exhibited contains six miles of wire, and worked with the same bat- 
^17) gives 64 inch sparks. The position which the induction coil is 
now taking in this electrical age is one of considerable importance. 
It Las awakened new philosophical ideas, and is being successfully 
applied to practical purposes of the highest advantage to mankind. 
Eor blasting purposes a three-mile coil is capable of firing fifty 
charges simultaneously. But important as its present position is, 
and successful as its past application has been, it is yet in its 
infancy ; and there can be little doubt that by patient persevercmce 
machines can be constructed that will obviate the necessity for 
employing such ponderous machines, and still more ponderous 
batteries, as are now at work on the Atlantic Cable. — Atheruxum, 
No. 1615. 

ELECTBICAL DISCHABGES. 

A PAPEB has been read to the British Association, "On the 
Phosphorescent Appearance of Electrical Discharges in a Vacuum 
made in Flint and Potash Glass," by Mr. J. P. Gassiot. The dis- 
charge from an induction coil when taken in a vacuum tube made of 
fiiot glass, has (under certain conditions) the property of rendering 
the glass highly phosphorescent, the phosphorescence being denoted 
by the intense blue colour of the glass with which the stratifications 
are surrounded. On trying the discharge in some vacuum tubes I 
had obtained from M. Geissler, of Bonn, I observed that the phos- 
phorescence was no longer blue, but was of a slight green colour. 
To test whether this difference was due to the gaseous matter re- 
maining in Geissler' s tubes, or to the chai'acter of the glass which 
he uses, I had Torricellian vacuums prepared in German glass tubes, 
and in this manner ascertained that the difference in the colour was 
entirely due to the character of the glass : that of Germany is, I 
believe, made with potash, and is entirely free from any lead, while 
in the English flint glass lead is introduced to some extent. I have 
recently obtained a vacuum tube from Bonn, which shows this dif- 
ference in a very beautiful manner : the outer ends of the tube are 
composed of German glass, the centre of the tube is of English 
glass ; by this arrangement the contrast between the two is very 
manifest. 

Next was read a paper " On Induced Electrical Discharges when 

taken in Aqueous Vapour," by Mr. J. P. Gassiot, who said : *' If the 

tube of a well- constructed water-hammer is partly covered with two 

separate coatings of tinfoil, the coatings &te coYviveiCted one with the 

outer, and the other with ^e mner teimVn'aX ol %a VxAxxOsi&tL <in\^ %» 
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discharge will be observable through the centre of the tube in the 
form of a wave line. On repeating this experiment I ascertained 
that the vacuum in the tube was ver}' much deteriorated. I could 
no longer produce that peculiar bubbling in the ball of the appa^ 
ratus which is always attainable by gently heating the tube with the 
warmth of the hand ; this bubbling was originally very sensibly per- 
ceptible in the tube I now exhibit when I first received it from the 
maker, Mr. Casella. I have repeated the experiment with other 
water hammers, and always with the same result ; but I have not 
yet opened one to examine whether the vapour has been decomposed, 
and gas evolved." 

At the close of the reading of these experiments the room was 
darkened, and Mr. Ladd and Mr. Gassiot exhibited the several 
experiments described in the paper, which were very vivid and 
strikingly beautiful. 

The President, when returning the thanks of the Section to Mr. 
Gassiot and Mr. Ladd, after some highly complimentary observa* 
tions regarding the munificent exertions of Mr. Gassiot in the cause 
of science, said he expressed the wish of the gentlemen more imme- 
diately around liim, and he had no doubt of the Section at large, 
that these gentlemen would consent to repeat those very beautiful 
and brilliant experiments in a more convenient room than the one 
that had been allotted to Section A, at one of the evening meetings, 
when a larger number of the members of the Association than those 
who had witnessed them to-day might be gratified with their exhibi- 
tion. This Mr. Gassiot consented to do, if the requisite arrange- 
ments were made by the local officers. 

We quote the above from the able Report of the Meeting of the 
British Association, in the Athenaeum, No. 1516. 



THE ELECTRIC SILURE. 

In the Year-Book of Facts, 1857, p. 224, and the Year-Booh, 1858, 
p. 151, we described the new £lectric Fish from Old Calabar, named 
the Malapte)'uru8 BeniTierms, of which three living specimens have 
been brought to Edinburgh, one of which has been conveyed to 
Berlin, and there placed at the disposal of Professor J. Miiiler. 

With this fish, M. du Bois-Reymond has made some remarkable 
experiments. The fish is the most lively of the three : it measures 
six inches in length. The most important point was to ascertain the 
distribution of the electric tensions, which is still unknown. Accord- 
ing to the concurrent statements of many observers, at the moment 
of the shock in the Torpedo, the dorsal surface of the organ is posi- 
tive, and the ventral surface negative ; that is to say, the current 
pMses in the organ from the belly to the back, and in the surround- 
ing water, or a curved conductor applied to the two surfaces, from 
the back to the belly. 

Of the Malapterunu of the Nile, we have recently had a descrip- 
tion elaborated with all the modem aids, by M. Bilhaxx, ^ Qc^rcf^^xiL 
naturalist living in Curo ; bo that in a morpVioVogvc^X ^caxA. o1 n\«w ^ 
ibja 18, peiiutps, the beat known of all e\ectromo\.v?ft t^. "^1 ^^ 
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introductaon of the idea of the deetrkal pUOe, M. BiUims Ium, in all 
probalnlity, secured the credit of having firat attained to a dear 
view of the easential structure of an electiical organ. In a physio- 
logical point of view, on the other hand, nothing more was luthnto 
known of the MalapUr%Knu than what was known to Adanson, no 
less than 106 years ago, namely, that it gives an electrical shock. 

M. Bilharz has endeavoured to come to a conclusion as to the 
distribution of the tension occurring in the oi^gan of the MolafpUrurw 
from anatomical grounds. 

Thus, Pacini's prolv/ngaiMwti apinaformi on the hinder negative 
surface of the electrical plates of the organ of Ojfmnotus are re- 
garded by M. Bilharz with great probability as nerve-tubes, which 
immerse themselves in the plates. In the Torpedo, the nerves would 
also pass to the lower negative surface of that structure which is 
indicated by M. Bilharz, as the electrical plate. Now, as in the 
organ of the Malapterurus^ the nerve- tubes pass to the hinder surCaoe 
of the electrical plates, Bilharz concludes that in this fish, as in the 
OymMOtus, the head end is positive, and the tail end negative, so 
that the current in the organ will be directed firom the tail to the 
head. 

Thus great interest is now attached to the exact examination of 
the shock of the Malapterttrtia. The experiments were made in the 
wesence of MM. Groodsir, J. Miiller, G. Wagoner, and Paul du 
&>is-Eeymond. The fish was placed in a shallow cyhndrical glass 
jar of about six inches in diameter, which was filled ¥rith water to a 
depth of nearly two inches. For conducting the current, two 
metallic saddles were placed upon the fish, — the same process as that 
adopted by Faraday with the Gynmotus. They consisted of strips of 
strong platinum-foU, 5 millims. in breadth, bent into the form of the 
transverse section of the fish, and were 55 millims. in length for the 
thick anterior part, and 45 millims. in length for the thinner caudal 
extremity. To these strips copper wires coated with gutta-percha 
were soldered, serving as insulating handles ; the soldered parts were 
carefully covered wil£ varnish. The. wires were connected with the 
ends of a multiplier of 550 convolutions, with heavy double needles. 
The platinum saddles in Spree water produced no effect upon this 
multiplier. Lastly, in accordance with Galvani's arrangement for 
the TorpedOy a prepared frog was so placed upon the edges of the 
glass jar, that it could not but betray by its convulsions every dis- 
charge of the fish. 

When the saddles were placed upon the head and tail of the fish, 
the frog was convulsed, and the needle flew round the dial in a 
direction which indicated the head to he negative and the taUpoHHve, 
or a current in the organ from the head to the tail, and in the tur- 
rotmding water and ^ toire of the multiplier from the tail to the head. 
The experiment was repeated again with the same result. The 
magnetism of the needles had undergone no perceptible alteration. 

M. Bilharz's prediction consequently has not proved true. The 
current in the Malapterurus has a dkectlon. o^^site to that in the 
(?ymnoeiM. If a pile of the organ of t\iQ Torpedo, Vn. ox^oc \A>aw:j(saA 
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cue of the organ of the Gymnotus, must bend forwardi with its upper 
end, in order to become a column of the organ of the JfcUa/pterurus, 
it must lean the same end backwards. — Phil, Mag.^ No. 97, 
ixbridffed. 

KLBCTEICAL PHENOMENA IN NEW TOEK AND OHIO. 

Thebb has been read to the American Association at Baltimore, a 
paper " On some Electrical Phenomena witnessed in houses in the 
cities of New York and Cleveland, Ohio/* by Professor St. John.* 

By invitation of Professor Loomis, of the New York University, 
<say8 Professor St. John,) I accompanied him on the evening of the 
12& of February, 1858, to witness some experiments on electricity, 
exhibited in a house in Fourteenth-street, in the city of New York. 
The rooms in which the experiments were performed had upon the 
floors thick velvet carpets, and the usual furniture of elegant houses ; 
they are warmed by furnaces, and are kept at a nearly uniform tem- 
perature of 70° F. The experiments were performed by the gentle- 
man and lady of the house, and Professor Loomis, who had put on 
dry slippers. After walking rapidly through the parlours with a 
shuffling motion, very bright electrical sparks were exhibited when 
the hand was presented to the chandeliers or other good conductors 
communicating with the ground. Gas was ignited at one of the 
burners by a spark from a key in the hand of the lady, and sulphuric 
ether inflamed by the spark passing from her finger to the liquid 
which I held in a metallic cup in electrical connexion with the earth. 
The spark was made to pass between two small insulated brass balls, 
with a view to measure its length. The g^reatest length attained 
was one- fourth of an inch. The spark exhibited a beautiful appear- 
ance in a darkened room when the fingers were brought near to the 
wall-paper, dispersing itself through the space of a foot or more over 
the gilded ornaments of the paper. On the evening of the 5th of 
March, the coldest day of the season, the experiments were repeated 
in the same rooms, when a sensible increase of electrical Intensity 
was discerned. The gas and ether were inflamed by Professor 
Loomis holding a brass ball in his hand, and the length of the spark 
attained was a little more than one-third of an inch. 

These phenomena were similar to such as I often witnessed during 
the winters of 1864-5 at the Cleveland Female Seminary, located in 
the south-east quarter of the city of Cleveland, Ohio. The building 
is three stories high, of brick, with a sandstone basement, and is 
warmed by three furnaces supplied with the ordinary bituminous 
cobX of south-eastern Ohio, the fires declining, but not becoming 
extinct during the night. The temperature of the rooms varied con- 
siderably, sometimes rising above 80°, but rarely foiling below 60* 
even during the night. The rooms in which the electrical manifesta- 
tions were conspicuous were the parlours on the first floor above the 
basement. The floors of these rooms were covered with substantial 
'Brussels carpets. The seasons when they attraAt^d «!s^^\d\. ^^Xascv- 

* 8eeal8otbe Paper read to the British A8B0ciBi.UQii Vni«fl,>s^vA,^i««a2a 
Tgmr-JfookfifJPkiett, 1866, p, 147. 
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tion were periods of severely cold weather — the therniometer on one 
occasion indicating 23*" below zero ; the electrical excitement dimi- 
nished in mild weather, and ceased entirely when it rained. The 
carpets on the halls and other rooms were thinner fabrics than Bru»* 
sels carpeting, or composed partly of cotton or linen, and upon these 
the electrical phenomena were barely discernible. In the parlours, 
electricity was manifested during dry cold weather at all hours of tlte 
day, but much more strikingly in the evening, after the young ladies 
had spent an hour in recreation and dancing. On such occasions 
the intensity of the spark was such as readily inflamed ether and 
pulverized resin, and measured repeatedly one-half inch, {>a68ing 
between insulated balls to the furnace register, which was in good 
electrical communication with the earth. All persons remaining in 
the rooms were enabled to communicate sparks to conductors, but 
the longest sparks were given by two boys of the ages of nine and 
eleven years, after running and sliding upon the carpets ; this we 
attributed to the friction evolved by their unconstrained freedom of 
motion. These boys wore dry slippers, were clad in woollen, one of 
them wearing flannel next to his person, and the other cotton ; the 
latter, who was of more vigorous constitution and active habits, 
giving the more vivid spark. A difierence of electrical accumulation 
was also discernible among the young ladies, which we were inclined 
to ascribe to diversities in their dress, silk, woollen, cotton — the silk 
and woollen appealing more favourable to success. In one instance 
the different degrees of moisture upon the skin seemed to affect the 
amount of electricity communicated. These phenomena attracted 
the attention of all the inmates and visitors of the seminary ; many 
persons expressing sui-prise, and some consternation, on receiving a 
shock, as they entered the room and took the band presented to 
welcome them, preceded by a vivid spark. The passage of the spark 
over glass by bits of tinfoil disposed in letters, and in the '* spiral 
tube," together with the usual experiments on electric light, were 
repeatedly exhibited as a source of amusement. 

ROTATION PRODUCED BY ELECTRICITY. 

There has been exhibited to the Royal Society, an apparatus dis^ 
playing the Rotation of a Metallic Sphere by Electricity. It was 
contrived by Mr. Gore, of Birmingham, who states that his expe- 
riments had their origin in a phenomenon observed by Mr. Feam, 
of Birmingham, in his electro- gilding establishment — that a tube of 
brass half-an-inch in diameter and 4 feet long, placed upon two 
horizontal and parallel brass tubes, 1 inch in diameter and 9 feet 
long, and at right angles to them, and the latter connected with a 
strong voltaic battery consisting of from 2 to 20 pairs of large zinc 
and carbon elements, the transverse tube immediately began to 
vibrate, and, finally, to roll upon the others. Acting upon this, Mr. 
Gore constructed a disc of wood provided with two brass rails, level, 
uniform, and equidistant ; on these rails a hollow and very thin 
copper ball was placed, and, the bra^a t!c\\& \)^\iv^ cAToi^&Qted with a 
^iac and carbon battery, the ball began to VibiwAa, w^^\f«'w«»J^l ^«^ 
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revolve. In all cases yet observed, Mr. Gore states that the motion 
of the ball is at tended by a peculiar crackling sound at the points of 
contact, and by heating of the rolling metal. When the apparatus 
was exhibited before the Koyal Society, electric sparks were seen as 
the ball rolled from the spectator. — Atkenceum. 

ELECTRICITY IN TOOTH EXTRACTING. 

Mr. Kennely Bridgeman, of Norwich, in a letter to the Times, 
thus describes the modus opei'andi of this new application of Elec- 
tricity for producing local anaesthesia in Tooth- drawing, stated to be 
an American discovery. 

The apparatus for the purpose is extremely simple, and consists 
principally of the common electro-magnetic machine used in medical 
electricity; a single c^ll and pair of plates constituting a Smee's bat- 
tery, and a small electro-magnetic coil with a bundle of wires for 
graduating the strength of the current. One end of the thin wire 
conveying the secondary current is attached to the handle of the 
forceps, and the other end of it to a metallic handle to be placed in 
the hand of the patient. The instrument touching the tooth com- 
pletes the circuit, and the current passes instantaneously. 

The wire attached to the forceps should be made to pass through 
an interrupting footboard, so that the continuity of the wire may be 
made or broken in an instant by a movement of the right foot of the 
operator. The advantage of this arrangement is that it allows the 
instrument to be placed in the mouth without risk of producing a 
shock in coming in contact with the lips, cheeks, or the tongue, 
which would interfere with the quiet of the patient. 

A hole drilled in the end of the left handle of the forceps and 
tlie end of the wire tapered to fit rather tightly allows the substitu- 
tion of one pair of forceps for another with scarcely a moment's 
delay. 

A Meeting of the College of Dentists has been held with a view 
to raise a discussion upon the important question of electricity as an 
anaesthetic ivgent. Mr. Peter Matthews, the Pi-esident of the 
Society, who filled the chair, passed in review the various methods 
by which electricity might be applied, with the intention of rendering 
the extraction of teeth painless ; but, unhappily, the results of his 
experience did not warrant him in stating that so desirable a condition 
had as yet been attained. On the contrary, he believed that the 
attention being arrested and the mind occupied during the applica^ 
tion 'of anything so novel as electricity would sufficiently explain the 
power which that agent apparently possessed occasionally to some- 
what mitigate pain. Several other gentlemen coiToborated this 
conclusion by the results of their individual experience; but the 
subject was opened to further inquiry, and Dr. Elliotson moved that 
a committee be formed for that purpose. 



medical galvanic chaisb. 
Mb. Tulvebmacheb, of Oxford- street, has patented fiet^a^i \xa* 
provementa in the seaHiclea, his object being to -^toOlm^^ c,Q\iaN»'^*» 
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batteries with the aid of a single exciting liquid. His new invention 
consists — 

1. In an arrangement of eleotro-magnetic apparatus for |nt>ducing 
induced currents. Inside the coil of copper wires he carries down 
numerous small iron wires, and bends them up back a|^n to the 
top of the apparatus, one-balf over the outside of the coil of copper 
wire on one side, and the other half outside the coil on the opposite 
side, and then unites them to a bar of soft iron, the outer ends of 
which are connected to coil springs outside the apparatus, in order 
that to and fro motion of the bar may be obtained by the interrup- 
tion of the circuit. 

2. He produces a constant and energetic current in batteries 
without the employment of any acid by the use of positiye 
metal — ^for instance, zinc, and carbon, or •ther negative body, 
and a solution of bichromate of potassa, bisulphate of potassa^ 
and sea salt. And he finds it very advantageous to con* 
struct batteries in such manner that the atmospheric air may act 
upon the metal and exciting liquid simultaneously. For portable 
flexible batteries he takes a foundation of gutta percha, in the 
form of a strip or band, and perforates it at intervals of, say 
half an inch ; he then winds wires around it into separate elements, 
and unites the whole into one battery. Or he weaves copper and 
zinc wires with a non-metallic or textile warp, divides Ae fabric 
thus composed into separate elements, and unites the whole to form 
a battery. Or he prints upon a textile material with an adhesive 
composition, and covers it with metal leaf or foil, or powders thereon 
metal in filings or powder, and, by pressure, obtains a metal surface. 

He next prints a corresponding form in adhesive composition, and 
covers it with metal leaf or foil, or powders it over with metal elec- 
trically positive or negative to that previously mentioned, and by 
pressure obtains a metal surface. Or he takes a positive metal, say 
2inc plate, and forms parallel slits therein, and presses out every 
piece between two slits on one side and then on the other side 
alternately, whereby a cage or holder is formed ; he then inserts a 
small and negative plate, say copper, similarly formed, but smaller,, 
to allow of the pieces of copper coming into the spaces between the 
pieces of zinc without touching them ; he thus obtains a large 
surface in a very small compass. These batteries may be excited by 
being dipped in an exciting liquid and then withdrawn, or by being 
supplied by capillary attraction through some porous body. — 
Mechanics' Magazine, No. 1819. 



MUSIC BT ELECTRICITY. 

A Hungarian, M. Leon Humar, according to the Brussels 

Emancipation, has played at a public concert in the National Theatre, 

by means of electric wires, on five different pianos at the same time. 

The battery which worked the wires was in an adjacent room. A 

correspondent had previously pointed out the feasibility of such an 

amngement, in the Meckanicii MagoAxueio-c 3'viTi^,\'^^*^. 
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nCPBOVED ELECTBIO LAMP. 

Dr. Macadax has described to the British Association this 
invention by Mr. W. Hart» Edinburgh. Its chief peculiarity con- 
sists in its having an electro- magnet, which regulates the distance 
between the charcoal points, in proportion to the electrical current. 
Professor Faraday objected to the construction of the lamp, and 
said, the great requisite in electric lamps was a regulator, inde- 
pendent of the hand, to keep the charcoal points the proper distance 
from each other. 

ELEOTBo Dsposnnre. 
JJSDER patented processes, Messrs. Schaub and Godfrey have 
applied Electro Depositing to the production of relief-letters, figures, 
and ornaments for inscriptions, for plates with inscriptions, and 
detached and open ornaments for ornamenting book-covers, wood, 
papier-mlUshd, and other furniture. Advantage is taken of the 
truthful copying by engraving fine outlines in the originals to indicate 
colour ornamenting; and in this way it is made easy, even to 
children, to shade and decorate the letters and ornaments correctly. 
In open-work, such as book-comers and centres, panels for brooches, 
mats, designs, and ornaments are produced at so low a price, that 
tiiey can compete even in respect to prices with the inferior stamped 
work that we have been accustomed to see. — Builder, No. 829. 

PBOaBESS OF ELECTBIOITT AND MAGKETISM — NET7B0-ELB0TBI0ITT. 

Pbofessob Owen, in his Address to the British Association, ob- 
served : My estimable predecessor adverted last year to the &ct that it 
was in the committee-rooms of the British Association that the first 
si^ was taken towards that great magnetic ozganization which has 
since borne so much fruit. Thereby it has been determined that there 
are periodical changes of the magnetic elements depending on the 
hour of the day, the season of the year, and on intervals of about ten 
years. Also, that besides these regular changes there were others of 
a more abrupt and seemingly irregular character — Humboldt's 
<* magnetic storms*' — ^which occur simultaneously at distant parts of 
the earth's surface. Major-General Sabine, than whom no one has 
done more in this field of research since Halley first attempted '^ to 
eaqphun the change in the variation of the magnetic needle," has 
proved that the magnetic storms also observe diurnal, annual, and 
nndecennial periods. But with what phase or phenomenon of 
earthly or heavenly bodies, it may be ask^, has the magnetic perioa 
of ten years to do ? The coincidence which points to, if it does not 
give the answer, is one of the most remarkable, unexpected, and en- 
couraging to patient observers. For thirty years a German astro- 
nomer, Sshwabe, had set himself the task of daily observing and 
recording the appearance of the sun's disc ; in which thne he found 
tiiat the spots passed through periodic phases of increase and de- 
crease, the length of the period being about ten. -^oax^. ^ ^^:ksl- 
parison of the independent evidence of the aa\xoQomeT ^.tAtsaj^so^^ 
observer baa sbown that the decennial magneto ^pensA wsotfsv^'*' 
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both in its duration and in its epochs of maximum and minimwm 
•with the same period observed in the solar spots. After referring to 
some farther steps in this science. Professor Owen said the genera- 
lization was estjEtblished, and with a rapidity unexampled, regard 
being had to its greatness, that magnetism and electricity are but 
different effects of one common cause. This has proved the first 
step to still grander abstractions, to that which conceives the reduc- 
tion of all the species of imponderable fluids of the chymistry of our 
student days, together with gravitation, chymicity, and neuricity, to 
interchangeable modes of action of one and the same all-pervading 
life-essence. Referring to the experiments of Galvani and Volta, and 
what had subsequently been done in the same line, the Professor 
continued — From the present state of neuro- electricity it may be 
concluded that nerve force is not identical with electric force, but 
that it may be another mode of motion of the same common force ; 
it is certainly a polar force, and, perhaps, the highest form of polar 
force; — 

" A motion which may change, but cannot die ; 
An image of some bright eternity." 



THE ELECTBIO LiaHT. 

Db. Watson, of the Electric Power Light and Colour Company 
(following a hint by the Editor of the Builder), has entered into 
arrangements with the Government authorities for applying this novel 
agency in aid of the operations now in progress for the erection of 
the new bridge at Westminster. The advancement of the works 
being contingent on the state of the tide, they, have consequently 
often to be prosecuted after dark ; and hence the importance of 
pressing any improved lighting appliance afforded by scientific dis- 
covery into the service of such an enterprise. In the first experi- 
ment the lighting apparatus used, which was computed to possess 
illuminating power equal to that of 72 Argand burners, or of neaiiy 
1000 wax-candles, was stationed on the river s brink, so as to throw 
its rays upon a working stage fixed some 200 feet or upwards out 
into the stream, and upon which, it being low tide at the time, a 
body of workmen, 45 in number, were engaged in pile-driving by 
means of eight ponderous "monkey" hammers. Chappuis's re- 
flector was used on the occasion ; and the electric battery for sup- 
plying the necessary power, and which was fitted with six dozen 
cells, was posted on the Middlesex shore, or at a distance of 2000 
feet. The experiment proved eminently successful. The light dif- 
fused over the working stage was of an intense and yet agreeable 
brilliancy, far exceeding the lustre of the brightest moonlight, but 
resembling the moon's mild radiance. It should be added that the 
new light was subject to a transient and occasional flickering, but it 
was so slight as not to cause the least perceptible inconvenience to 
the men : and, besides this defect, which is traceable to the fluctoa- 
tioD of the electrical power, is considered to be inseparable from the 
operation of so subtle an agent. The WgYiX. w^^j^svx^d to be fully as 
manageMe as gaa, to extinguish it or txiTuit oTi\i«^xi^"W\.'OQft^<sS«. 
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of a moment. Dr. Watson undertakes to furnish this light at the 
lowest cost of gas, his great gain being ensured from his mode of 
utilizing the residuary products of the battery in making colours. 

OYKBHOUSE TELE6BAPHS. 

This domestic application of the Electric Telegraph has already 
been noticed in the Year-Book of Facts^ 1858, and Messrs. Water* 
low's introduction of it recorded; their three places of business 
communicating with each other by electric means. The line of wires 
(double) commences at London- wall, proceeding direct to Birchin- 
lane, and thence, supported at different intervals, terminates in 
Parliament- street. TOie distances and intervals of support are as 
follows : — 

Feet. 

1. From London-wall to Birchin-lane ..... 1500 

' 2. Bircliin-lane to Sterry's in Cannon-street . . . 900 

3. Sterry's to Calvert's Brewery, Upper Thames-street . 90O 

4. Calvert's to Red Lion Whart Upper Thames-street . 900 

5. Red Lion Wharf to Maidstone Wharf, Queenhithc . 8K) 

6. Maidstone Wharf to Triarg Wharf, Upper Thames-street lOoO 

7. Trigg Wharf to Ponsford's City Mills .... 9C0 

8. City Mills, crossing the river, to Glass Warehouse (Sur- 

rey side) 1380 

9. Glass Warehouse to White's Iron Wharf. ... 750 

10. White's to Burr's Shot Tower 1200 

11. Shot Tower to Goding's Brewery 1200 

13. Brewery to Maudslay's 1569 

13. Maudslay's, crossing the river, to Parliament-street . 1535 

The wires are supported on poles fixed to the tops of the houses 
at such convenient distances as are most readily obtainable, and Mr. 
.Waterlow has, for this purpose, used a kind of saddle, in cast iron, 
<carr3'ing a socket into which the supporting pole is fixed. The 
saddle fits on the ridge of the house, and is held in its place by two 
acrews into the ridge- tree and four into the rafters. The pole is kept 
steady and firm by means of guy wires from its extremity to the 
roof. No injury whatever is done to the house by the fixing of the 
supports. Six screws only are used, and when removed, all that 
has to be done is to fill up and make good the holes from whence 
they are withdrawn. The telegraph wires are No. 1 4 gauge, and 
are of steel, but little larger than common bell-wire, thus combining 
strength with lightness. It might have been imagined that difficulty 
would occur in obtaining the assent of the various proprietors of 
house property over which the wires pass, but Mr. Waterlow has 
rarely met with any difficulty from them ; on the contrary, with 
some unimportant exceptions, he has received every facility for 
carrying his object into effect. Mr. Waterlow states the cost to be 
at the rate of 501. per mile, including poles, wires (double line), 
insulators, labour, and everything except the instruments, the 
whole fixed and painted with three coats of paint in oil. Mr. 
Waterlow has adopted a very novel and ingenious mode by which 
the wires can be painted, and the paint renewed, 'v\ieo. neiO^vt^, 
without Btopp'wg the current. The cost of pamWiv^ a. ^wsJcX^ ^vev^ <iH. 
wire when necessary is about 41, a mile. TVio \.e\ft^^\?o. -oafe^ Vj 
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Messrs. Waterlow is the single-needle instrament, requiring only a 
single line of wire ; the double line is put up, in case it may be 
hereafter found necessary or desirable f<Mr any reason to make use of 
it, the extra cost of stretching a second line at the same time aa the 
first being comparatively small The cost of a single-needle instru- 
ment is 51, ; alarums, 42. is. each. When Mr. Wateriow first pro- 
posed connecting the Birohin-lane and London-wall establisfaments 
by telegraph, a distance of 1500 feet, he had an estimate prepared of 
the cost of laying down subterranean wires for the purpose. The 
estimate was 1200^ ; by the method adopted the cost was under 
80Z., exclusive of instruments. — Proceedi»igi of the Society of 
Arte. 

Hughes's pbinting teleobaph. 
Professor Hughes has invented a Printing Telegraph, which 
seems likely to supersede the instruments hitherto used — at least, on 
all lines where speed and accuracy are of primary importance. In 
all electric telegraphs, messages are conveyed by signals, eitiier ob- 
served or self-recorded. When observation alone is used, one or two 
magnetic needles are made, by a passage of electricity through the 
apparatus, to vibrate to the right or left, at the will of the operator, 
l^ese signals are arranged into a code, and the receiver speUs off the 
message from the vibrating needles, while an amanuensis commits 
it, if necessary, to paper. This is the method generally used in Great 
Britain. In the self-recording instruments the passage of a current 
of electricity is made to convert a piece of soft iron, or a bimdle of 
iron wires into a temporaiy magnet ; as this magnetism ceases the 
instant the current of electricity is interrupted, this property is taken 
advantage of, to attract a piece of iron to the magnet, and set a re- 
cording instrument in motion, which, by means of clockwork, records 
the signals or letters, transmitted on paper at the home and distant 
stations. These signals are either the actual letters of the alphabet^ 
or may consist of combinations of long and short lines with blank 
spaces, which stand for the letters of l£e alphabet. In House's and 
Brett's printing telegraphs, the Roman letters are used ; in Morse's 
and the telegraphs which follow his principle, the symbols of long 
and short lines are used. Morse's system is generally used on the 
continent. In all these instruments, however, most letters require 
several successive electrical impulses, or waves, to record them. In 
the telegraph of House or Brett, one letter may require but one 
wave, another two, and so on ; while another may require twenty- 
eight waves, according as the letters in the message succeed each 
other in the alphabet. Taking the order in which the letters follow 
each other in ordinary writing, the average is seven short waves for 
each letter. In the Morse system the average is three and a-half 
waves per word ; but as long waves are obliged to be used as well as 
short ones, the advantage in point of speed is found practically to be 
in favour of House's machine. The recording in print each letter of 
B message by a single wave or eVectncaA. Vot^mW \% tba triumph of 
Professor Hughes, The retardation oi t\\© ft\<6oV.t\«i2L c«srNs«i\»\». ^sJsk- 
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ttarine and eren in insulated wires laid below the surface of the 
euth, renders this invention of great importance in an economical 
point of yiew. If the Atlantic Td^^mph is successfully laid down — 
which we sincerdy hope it will be — ^an electrical impulse will require 
an interval of nearly two seconds to travel from England to America. 
These impulses can hardly be sent at shorter intervals after each 
other than one second. It becomes, therefcnre, of great importance 
to adopt an instrument which shall make every impulse record its 
letter, instead of requiring seven impulses as an average. 

We have not space for the description of this new instrument, but 
quote (from the I)aily News) the following account of its mode of 
working. 

All the varied operations we have described are performed by the 
revolution of a small shaft, only about two inches in leng^, in about 
the seven-hundredth part of a minute. 

As the printing process is seven times faster than the revolution of 
the hand which makes the contact, it follows that if the keys 
which represent two consecutive letters of the alphabet be touched 
at the same instant, the first only would be recorded ; but if two 
keys, five letters distant from one another in the alphabet, be touched 
at the same instant, they will both be recorded in their proper order. 
Thus, in spelling the word "independent^" the fingers maybe placed 
at the same instant on the keys corresponding to i, n, and d, then on 
e and p, then on e, n, and d, and lastly on e, n, and t. This method 
of spelling, as it were in chords, adds vastly to the speed with which 
a skilful manipulator can make the instrument Tocord its messages. 
The instrument could work at a much greater speed, but its present 
i«te is quite sufficient to meet the requirements of the most skilful 
manipulator of the keys. 

In using this instrument for transmitting messages between two 
distant stations — London and Paris, for instance — two similar ma- 
chines are placed, one at each station, and so arranged that the 
current of electricity sent by a battery through the wires connecting 
both stations can be passed through both instruments. Each instru- 
taent has a little electro- mi^et in the circuit by which a signal is 
conveyed by a bell, or a simple tick, to warn the receiver that a 
message is about to be sent. This warning being noticed, the turn 
of a little brass hand disconnects the warning apparatus from the 
circuit, and brings the printing apparatus into operation. Both 
machines are supposed to have the clockwork wound up. By just 
touching a detent the machines are put in operaldon. Say that a 
message is to be sent from London to Paris : the manipulator in 
London touches the keys of his apparatus, and sees printed before 
htm, by his own machine, the message he wishes to transmit to Paris ; 
but every impulse he sends to Paris enters the machine in Paris, 
and, if that machine be in unison with the one in London, the Paris 
Snstrument prints word for word the same message that the London 
instrument is recording. 

It 29 important, therefore, to bring the raite oi \Jiift Vw^ TCi"M2»M5is» 
into uDiaoB, and alao to have them so related ^3bL».t\io^2bL^ttsiJ^««»^^- 
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taneously record the same letter. "Now, first, as to bringing both 
into unison. The transmitter of the message invariably commences 
with the dot. If the two instruments are to be tuned, as it were, 
and one be faster or slower than the other, the one in London trans- 
mits a succession of dots ; if these appear in Paris as the same 
letter, succeeding one another for a few signals, then followed by the 
next letter of the alphabet for a few signals, then by the next in 
order, and so on, it follows that the two instruments are riot in 
imison. The Paris attendant simply touches a lever, which raises 
a brass weight or check on the vibrating spring of his instrument, 
till its length is the same or its vibrations nearly equal to those of 
the London instrument. He then signals to London that his instru- 
ment is corrected. Now, this first correction need seldom be 
repeated after the two instruments are once tuned in unison. All 
minute variations, such as those between two clocks which would 
gain or lose a few minutes per day, are corrected by the ingenious 
system of correction which is applied by the printing apparatus of 
both instruments every time a letter is imprinted. A further co^ 
rectiou, however, may require to be used more frequently. The 
printing wheels at London and Paris may be in different positions, 
so that when A is printed in London, may appear at Paris. This 
error is obviated by the first type sent being the dot, and repeated 
two or three times if any other type is impressed ; the Paris tele- 
graphist simply turns his type wheel as he would turn the minute- 
hand of his watch, till a dot is recorded by his own instrument ; he 
then transmits to London the letters ** O K," which in America are 
an abbreviation for ** All correct," and the message is then forwarded 
in perfect security that both instruments will record the same suc- 
cession of letters. 

The corrections of the instrument are so easy, and it is worked 
with such accuracy and rapidity, that it is not astonishing to find 
that it has been extensively adopted in America. We have seen a 
paragraph in the Atlas and Argus of Albany, of the date of June 8, 
stating that Mr. Hughes's telegraph worked without the least diffi- 
culty in the midst of a heavy thunderstorm, without being affected 
in the slightest degree by the lightning. 

OCEAN ELECTRO-TKLEGBAPHY. 

Monsieur Baudodin has foi-warded a practical paper to the 
French Academy of Sciences, "On Means for Preventing the Break- 
age of Electro- Wires and Submarine Cables," of which the following 
is the substance : — In a communication addressed to the Academy 
some months ago, he stated that instead of making a cable — intended 
to be laid in deep water — solid and heavy, it should, on the con- 
trary, be made of small diameter and light weight ; that a cable, the 
specific gravity of which did not exceed that of the water, would not 
experience those enormous strains against which it has hitherto been 
neceBBary to guard ; and that the strain resulting from the immer- 

is^'on of the cable would be found so dvmmv^^^ ^JioaS., m^teajd of 
employing checks to regulate the paying o\x\., \\. vioxiJAXife \\a«s»»a!ru 

7 the contrary, to remove everytViiiig \,\ia.\. ^o>A^ ^cX. i2a ^\st«^^ 
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and sometimes to accelerate the cable's descent to coincide with the 
progress of the vessel. 

M. Baudouin asserts that there is no use in making thick cables 
when the thickness consists in an outward envelope designed to 
protect the electnc wires, and not to benefit them in any way. 
Hitlierto a certain number of copper wires have been covered with 
insulating materials and then placed in a common insulating envelope, 
which thus forms the inside of an iron-wire cable. It is evident that 
all the resistant strength of the cable is in the iron- enveloping wires ; 
but however strong this metallic covering may be, it will stretch 
considerably under great strain, which, in the case of iron wire, only 
disturbs the cuils without injuring the material ; but which, in the 
case of copper wires placed in the middle of tbe cable, distends or 
draws out the particles of metal and snaps them, so that the cable 
itself does not break, but the electric wires inside the cable. Ked 
copper it extremely ductile, it is true, and can support to a con- 
siderable stretching without breaking ; but this stretching has its 
limits, and when they are passed, the metal, if soft, as it may be, is 
broken, and the electric communication interrupted, as has just 
occurred in the Mediterranean. To obviate this inconvenience, M. 
Baudouin was led to reverse the method of making submarine 
cables; to place in the interior the elements of strength and 
elasticity, and to use the iron wires thus placed as conductors of 
electricity. 

Thus, in a Transatlantic cable, M. Baudouin proposes, instead of 
copper wire, which forms the conductor, to substitute a cord of iron 
wire, six times and a half as thick as ordinary copper wires, in order 
to get an equivalent conducting power. Six iron wires of three 
thirty-seconds of an inch each in diameter, wound round a centre, and 
covered with bitumenized hemp, would suffice. The metallic cord thus 
formed would be nine thirty-seconds of an inch in diameter: it 
would unite great flexibility with considei-able solidity, and would 
easily support a weight of 2400 pounds. Such a conductor would 
be superior te the present ones in resisting the tensile force to 
which it would be exposed. 

It would suffice afterwards to envelope, by the usual process, this 
metallic cord in several insulated layers, so as to make it of double 
diameter. By enveloping it afterwards in two layers of hemp, 
steeped in bitumen, it would gain an impermeability and a solidity 
more than sufficient for all ordinary wants. Hemp, well steeped in 
bitumen, does not soon wear ont, inasmuch as it yields considerably 
before breaking. 

In ordinary cables, the greatest resistance is in the surface, 
which once indented, is easily broken. M. Baudouin 's disposition 
has the advantage of ofiering more resistance in a smaller compass,. 
and is better arranged, in having several wires to break through 
instead of one. 

Instead of one conductor several might be made use o^ by employ- 
ing several cords of this kind of iron wire, \i\a\]i\a.\AXi^ ^wa. ^xi^V^j 
one, »nd makiog them, strong enoug\x to reaVat Tprft^sxa^. ^ cs^^ 
eould thus be formed composed of three, iout, ox ^^e ^^^a ^"v. yc^xn. 
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wires insulated from each other, axid aU be enclofled in an i«f?H-M 
covering in the manner above described. 

But as a cable composed of a certain number of sets of iron wires 
would be very heavy and bulky, it would be better to augment the 
number of electric conductors, by joining to the iron wires, which 
serve ah*eady as conductors, a certain number of copper wirtB, 
covered lightly, insulated and disposed in spires parallel to and 
between those of iron wire. 

I^ as is to be hoped, aluminium, which is such an excdllent 
conductor of electricity, becomes cheaper, and, above all, if aUoys 
of this metal possess a sufficient conducting power, the substitution of 
aluminium for copper wires will offer great advantages, as much 
from their lightness as &om their tenacity. 

Instead of seeking to multiply the number of electric conductors 
in one cable, M. Baudouin is of opinion that it would be preferable 
to divide them into several distinct cables, so as to make them 
lighter, and divide the chances of accidents. — Building Newt. 

^ilt&th's elongating tunnsl telsobaph cable. 
A novel and ingenious form of Telegraph Oable^ adapted to sab- 
marine purposes, has been patented by Captain Brayson, B. A., a&d 
Captain Binney, B.E. They propose to provide a continuoiif 
vulcanized rubber tube (square on the outside and round on the 
inside), and within this place a copper conducting wire for the con- 
veyance, of the current. At intervals along the line the tubing is 
enlarged, and the wire coiled, the effect being that in the event of 
the cable stretching the wire is not broken, but simply uncoils to the 
requisite extent. It is remarked that, in nature, the g^reatest sim- 
plicity of construction and application compatible with efficiency is 
largely manifested ; and this is imdoubtedly the desideratum, though 
generally the last attainment, in art and science. It is well known 
that perfect and permanent insulation is absolutely necessary to 
enable a wire to conduct electricity. This insulation is now ejected 
by embedding a copper wire in gutta percha braided over with hemp. 
The gutta percha is a non-conductor ; but it is then enclosed in an 
iron-wire coating, which is a very good conductor. The copper or 
message wii*e is, therefore, separated from that which would at once 
destroy insulation by (as in the present Atlantic Cable) only one- 
eighth of an inch of non-conducting substance and some hemp, 
through which water soon penetrates. This non-conducting sob- 
stance is softened by moderate heat, and, when warm, yields readily 
to pressure, and very commonly contains air-bubbles. It will then 
be readily underatood that (by means of the heat and pressure to 
which the cable is exposed when stowed in the hold of a vessel) the 
gutta percha is liable to be softened, and the copper wire to be forced 
through until it nearly or quite touches the hempen layer, which, 
being only about one-twentieth of an inch in thickness, is of little 
avail in piie venting immediate connexion between the copper and 
iron. Beside ihiBt the friction mevita\% 2A.\Aii!^TA.Q!&.the ikying out, 
and the beat evolved in conHequeixce, gt^«J^^ \«sA \ft VcMsraMA *^ 
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lidL of injury. Although not always perceptible to the operators, it 
is nevertheless a fact that whenever the electric current is retarded 
in its transit through the conducting medium, it' at once evolves 
magnetism. The tunnel cable (a full account of which is contained 
in a pamphlet published by Messrs. Longman) possesses within 
itself those qualities which will enable it to resist the difficulties by 
which it will, in deep water, be surrounded. — Mining JotMrnal, 

OONSTBUCnON OF TELEGRAPH CABLES. 

Mb. J. Macintosh has read to the British Association, a paper, 
in which he says : 

In the ordinary process of expressing the gutta percha through 
dies in a fluid state, the covered wire as it issues from the die 
is caused to pass into a long trough containing water, for the 
purpose of setting it. Each coating goes through the same pro- 
cess ; and great difficulty is found in causing the perfect union of 
the different coatings, which renders the insulation liable to leakage. 
In order to obviate this difficulty, I coat the wire with gutta percha 
by means of rollers mounted on parallel axes, and revolving in con- 
tact with each other. Each of these rollers is grooved in its peri- 
phery, and these grooves meet to form an eye the size of the covering 
desired. Against these rollers are placed hoppers, in which gutta 
percha or India rubber is placed, in the state in which it comes from 
the masticator. The india rubber or gutta percha enters and Alls up 
the gvooves of the rollers, and where they come together the gutta 
percha or india rubber in the grooves is brought together iu one 
piece enclosing the conducting wire ; the longitudinal strength and 
protection are obtained by imbedding fibres of hemp, flax, or cotton 
in an outer layer of insulating material ; this is done with great 
pressure. This covering is subsequently passed through a bath of 
sulphuric acid in about twenty seconds, which enables it to resist 
tropical heat, and affi)rds quite sufficient protection against ill-usage. 
The shore ends of the cable, or for shallow water, are protected with 
strtmg wire. 

In place of sulphuric acid, chloride of sulphur might be used, 
mixed with a solvent, say sulphuret of carbon, to which from two to 
four per cent, of chloride of sulphur has been added ; the covered 
wire is then passed through this mixture. The s^^eed at which the 
covered wire passes through the liquid is so regulated as to remain 
therein about three seconds ; this process closing up the pores tho- 
roughly, and rendering it much less likely to be injured by heat or 
abrasion, and eflectualiy preventing the decomposition of the gutta 
pCTdia or india rubber. ___ 

NEW 8UBMABINE TELEOBAFH CABLES. 

Hbbsbs. Stephenson and Binks, of Millwall, have invented an 
entirely new method of combining the wire covering of Submarine 
Ifflectric Cables, by which not oiuy increased stcen^Xi lot «. ^^^\v 
avmber of wires is obtained in a cable, \>ut ita^iaXy^X.^ \»^ ^\x^\^«v 
amMkink, which are among the chief di8ady»n\«g^ ^i ^^ ^t^»^-^^ 
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mode of constructioD, is entirely obviated. The new cable consistd 
interiorly of four insulated conductors, which are twisted together 
with rope-yam, so as to form a very light, though solid rope, of 
about three-quarters of an inch diameter ; over this are braided 
twelve flat strands of No. 16 gauge iron wire, esuch strand contain* 
ing five wires. The operation is performed by the ordinary braiding 
machine now in use for putting the woollen coverings to the cords <^ 
window-blinds, but constructed on an enlarged scale. A cable so 
constructed would be indisposed to untwist or kink while being payed 
out or stowed away ; and one marked peculiarity in it would be, that to 
stow it securely on board ship it would be necessary to take it fore and aft 
on deck, as it could not be coiled away, having no twist in it. This, it is 
anticipated, would be rather an advantage than otherwise ; astherehas 
always been a difficulty in finding ships of sufficient beam to allow 
electric cables to be stowed on board in coils large enough to avoid 
undue risk from kinking. Of course, it would be impossible to take 
any cable, fore and aft in rows, that was not at the same time 
passive and pliable. This is obtained by covering the ordinary in- 
sulating coating of gutta percha with a thick coating of india rubber, 
which renders it more elastic, and at the same time totally imper- 
vious to water at any pressure. The weight of this cable would be 
2 tons per mile, so that its specific gravity being low, it would be 
capable of sustaining many miles of its length in water. Its break- 
ing strain is between 7 and 8 tons, which could be doubled by alter* 
ing the gauge of the outer wires ; and in the case of a wire breaking, 
it would be impossible for it to strip, and the flexibility would be in 
no material degree reduced. — Mining Journal. 

Mr, J. Chatterton, of the Gutta Percha Works, has completed a 
patent for an invention, causing the wires or strands of wires to pass 
through a vessel fitted with suitable gauges, and containing an in- 
sulating compound of gutta percha or suitable material, rendered 
more or less fluid by the addition of solvents, and the application of 
heat immediately before the machine which puts on the ordinary 
covering of gutta percha. The patentee also electro-plates the 
copper wires which he employs for electric conductors, in order to 
render them more suitable to be used for this purpose. He electro- 
plates the copper wire by causing it, after it has first been cleaned 
by pickling in the usual manner, to pass continuously through a 
silvering bath, the wire being at the same time in metallic con- 
nexion with one pole of a battery, the other pole of which is con- 
nected with a plate of silver which is immersed in the bath, as is 
well understood. The object of electro-plating the wires is to pre- 
vent the oxidation of the copper wire. In long lengths of insulated 
telegraphic wire, he gradually diminishes the size of the conducting 
wires, so that, as the electric currents become weaker, they will have 
suitably sized conductors. This part of the invention is applicable 
to telegraphic wires through which signals are transmitted in one 
direction only, — Mechanics' Magazine, No. 1832. 

Mr. Henley, who has completed and aVvgi^^d <iS.>iJBL^ \gN»St 1 
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lian Cable, has also perfected a Submarine Cable, which is as light 
and strong as any really good rope is ever likely to be. Its principle 
of construction is entirely new. The conductor has twice the con- 
ducting power of the old Atlantic cable, and is formed after the 
usual plan of seven copper wires twisted into one strand. The in- 
sulation is secured by two thick cosits of gutta percha, served round 
with greased and tarred hemp. The last covering is formed of 18 
strands, each strand being composed of three No. 19 fine wires and 
four tarred strings. The result of this curious mixture of lar and 
twine is to give to each strand the same strength as if it were all 
made of > wire, with only half the weight. The lowest strain the 
whole cable breaks at is guaranteed at four tons, though in fact it 
has never been broken under five. The total weight is 15 cwt. per 
mile^ and only 7 cwt. in water. The advantages of such a sub- 
marine rope are too obvious to require pointing out, especially as its 
cost is calculated at only 1001. per mile. 

ALLAN'S SUBMARINE TELEQEAPE. 

The new Great Ocean Telegraph Company has been established 
for the purpose of connecting Great Britain with America by means 
of Mr. Allan's admirable system of submarine wires. The primary 
object is, of course, to establish a direct comnmnication between 
London and New York by a line from the Land's- end to Halifax, 
the chief naval station of British North America, as well as the inlet 
to all the telegraphic lines of communication, not only of the Canadas, 
but of the United States generally. Hereafter the Company intimate 
that a branch line may be carried by Bermuda to Jamaica, and 
thence by connecting lines to the other West India Islands, the 
Centfal States of America, and the Brazils. By this independent 
route, starting from the Land's-end, the cost of an average message 
between London and Halifax will not exceed 30^., as it avoids all 
the delays and heavy charges consequent on forming working agree- 
ments with other Companies. The sea route proposed is also a very 
good one, though on the average deeper than that across which the 
Atlantic cable has been laid. This increased depth of water would 
most undoubtedly be a considerable disadvantage to any Company 
not working with cables constructed on Mr. Allan's system ; but, 
with these cables, the deeper the water the safer they are, — for their 
mechanical and physical attributes, combining as they do the maoci- 
mum of conducting power and strength with the minimum of weight 
and specific gravity, render their safe submergence in the greatest 
depths a very simple mechanical operation. 

The chief advantages of Mr. Allan's system of submarine ropes 
consist in making them of the utmost lightness consistent with their 
fitrength — ^in doing away entirely with the outside covering of spiral 
wires, and making the core or conductor of the cable its main 
strength. The weight per mile of the line proposed, from Land's- 
end to Halifax, is only 10 cwt., while its specific gravity la a& Un^^^ \^& 
X'Z5, — just sufficient to ensure its sinking \erj AovjVj m^wj^ ^^ 

^ " I upon the rope while being payed-out ironv \^i© &v^. '^'tka tsiq^ 
L 
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of its oonstraction is one large solid copper vire, or oondnotor, 
wound round closely with fine iron wire. This is ratdoaeci in three 
Tery thick coats of gutta i>ercha, the whole being bound round wi^ 
strands of tarred string. We should certainly suggest that the idea 
of having a solid copper conductor be altered for one of the same 
diameter, but composed of a number of very fine wires twisted into 
a single strand. By this plan the chances of a flaw or break oocm^ 
zing to them all at ike same place are so reduced as to render such 
an accident all but impossible. The outside covering of tarred string 
is also quite unnecessary, and, while giving no strength worth speak- 
ing of, adds most materially to the cost per mile. With such slight 
modifications as these, the cable will be light enough and strmig 
enough to fulfil all the duties which the most sanguine in the new 
Company can expect of it. Messrs. Glass and Elliot are preparing, 
upon Mr. Allan's system, a rope which it is said vidll be lighter in 
water and stronger than any submarine cable ever yet constructed. 
— Abridged from the Times, December 21, 1858. (Scfe also the details 
of Mr. Allan's patented plans, in the Year-Book of Facts^ 1858, 
p. 164.) 

ON BUBMEBGINa, PAYIKG-OUT, AND BEPATBTNQ TELEOBAPHIO 
CABLES. 

There has been read to the Institution of Civil Engineers, a pi^mr 
'* On Submerging Telegraphic Cables," by Mr. J. A. Longridge and 
Mr. C. H. Brooke. It was stated at the Meeting of the British 
Association, at Dublin, in 1857, that '' it seemed to be universaUy 
admitted that it was mathematically impossible, unless the speed of 
the vessel from which the cable was payed out could be almost in- 
finitely increased, to lay out a cable, in deep water, say two miles 
or more, in such a way as not to require a length much greater than 
that of the actual distance, as from the inclin^ direction of the yet 
sinking part of the cable, the successive portions payed out must, 
when they reach the bottom, arrange themselves in wavy folds, since 
the actual length is greater than the entire horizontal distance." It 
was desirable to ascertain how far such a proposition was correct, 
and if correct, what amount of " slack," or of surplus cable, shodd 
be provided to meet the waste in varying depths of water. 

The questions discussed in the paper, and of which the mathe- 
matical investigations wei-e given in the Appendix, were : 1. The 
possibility of laying out a cable straight along the bottom, in de^ 
water, free from the action of currents. 2. What degree of tension 
would be required in the process ? 3. What would b^ the efibct, as 
regarded strain, under the varying circumstances of the depth of 
water, of the specific gravity of the cable, and of the velocity of the 
paying-out vessel? 4. What would be the relative velocities of 
the cable and of the paying-out vessel requisite to reduce the 
strain or tension to any given amount, and what would be the con- 
aequent waste of cable ? 5. The effect of currents, and the oonse- 
guent waste of cable. 6. How iar i\. wovMVte -oi^ceNMs^, or safe, to 
ebeck the velocity of paying- out wTftsu ipsaa\ii% cvhcwisAa, wi «a\A vHiSl^ 
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M fiur «8 potnble, waste of cable? 7. Would it be safe, and if so, 
under what oircnmstanoes, to stop the pajing-oot, and to attempt 
to hanl in the cable from great depths ? 8. Tlie effect of the pitch- 
ing of the Yessel in a heavy sea. 9. The principal desiderata in the 
paying-ont apparatus. 10. The e£fect ef floats, or lesisters. 11. 
The beet means for saving the cable in case of firaetare. 12. The 
best mechanical construction of a submarine cable. 

After investigating the laws of bodies, such as cables, sinking in 
a resisting medium, the paper proceeded to show the great waste of 
cable attendant upon paying-out free from tension at i^e ship. The 
form of the curve assumed by a descending cable was tiien ex- 
Mnined, and the amount of tension at the paying-out vessel, requisite 
to lay the cable without slack along the bottom, estimated under 
various conditions. The effect of the friction of the water in de- 
creasing this tension, and the result, as regarded the tension, of in- 
creasing the velocity of the cable beyond that of the ship, were then 
pcnnted out. It was shown that the decrease thus obtained was of 
small amount, unless the speed of the paying- out vessel was con- 
siderable, and that a decrease of tension should rather be sought in 
a diminution of the specific gravity of the cable. The tension at the 
ship in 2000 fathoms water was stated to be about 35 c¥rt. for a 
cable similar to the Atlantic cable, but with a cable of the specific 
gravity of 1 *5 it would not exceed 7| cwt. 

The effect of currents was then considered, and it was maintained 
iktut they did not bring any additional strain upon a cable, and in* 
volved only a small loss of length on first entering them. In a 
hypotheti<»l case of a cmrent extending to a depth of 200 fathoms^ 
and running with a velocity of 1^ foot per second, at ri^t angles to 
ilie ship's course, it was calculated that the extra lengfth of cable due 
to the deflecting action of the current would not exceed 28 fathoms, 
the velocity of the ship b^ng six feet per second. 

llie effect of stopping the paying-out was next treated of, and it 
was ^own that it would be to bring a very heavy catenarian strain 
on the cable, depending upon the depth of water, and the velocity of 
the paying-out vessel. The amount of this strain for the Atlantic 
cable in a depth of 2000 fathoms, and at a velocity of the paying- 
out vessel of six feet per second, was calculated at above seven 
tons. 

The question of hauling in the cable was then adverted to, and the 
conditions under which it might be safely attempted were pointed 
out. 

After discussing briefly the eflfect of the pitching of the vessel upon 
the strain of the cable, the paying-out apparatus was referred to ; 
and the importance of reducing its inertia, and of so constructing the 
brakes that they should act freely, was maintained. Two plans 
were then mentioned for saving the end of the cable in case of frac- 
'tnre, and tables were given, (lowing the velocity and direction taken 
bj the end of the cable under such drcumatiovicnft. 

ne »uthorB then proceeded to offer some TecawtaM^a^^^"^^ 
iAaaiimi skveture of the oMe, and strongVy aAvoca^ft^ »»'*^^'^^^*^- 

L 2 
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The distixiguishmg feature of this system of constroctioii was, that 
the whole of the metallic portion was placed in the centre, and was 
surrounded hy the insulating material ; whereas in the Atlantic 
cable there was an outer sheathing of wire-rope twisted spirally 
round the insulating medium. It was shown that whilst the absolute 
weights of the two cables were as 21 ^ to 10, their relative strengths 
were as 11 to 25 ; so that the light cable, weighing scarcely one-hsdf of 
the heavy one, had nearly two and a-half times its relative strength. 
The effect of compi'ession and tension on the two constructions was 
then refeiTcd to, and it was maintained that in this respect also the 
light cable possessed advantages over the other. 

In conclusion, the authors, while disclaiming any intention to find 
fault, expressed their strong conviction that though the AUantio 
cable was a step in the right direction, as compared with the heavier 
cables of former days, it yet fell far short, in mechanical structure 
and condition, of the light system recommended by Mr. Allan and 
others. The practicability of safely submerging the present Atlantic 
cable was not denied, but it was strongly ui^ed that, with a cable of 
its specific gravity, success would be greatly dependent upon the 
nature of the paying-out apparatus, and the sedulous attention of 
those in charge of the brakes. 

Next, there has been read to the Institution, a paper "On the 
Practical Operations connected with Paying-out and Kepairing Sub- 
marine Telegraph Cables," by Mr. Webb, one of the authors of the 
preceding communication. The present paper described various opera- 
tions connected with the repairs of cables ; showing, first, the means 
to be taken to detect the position and nature of the fault, and then 
those adopted to make the cable good ; several operations of this 
nature, executed by the author in the North Sea, were detailed. 
Cables which had been broken by anchors, &c., were mended at 
points varying from two to fifty miles from land — at one time in a 
tug ; at another time in a Dutch fishing-boat ; and , lastly, in the 
Monarch steamer, whose fittings for the purpose of general repairs 
were detailed. The operations of grappling, under-running, buoying, 
and picking up, were minutely described. In one instance, 120 miles 
of cable were picked up, repaired on land, and relaid. The paper 
concluded by pointing out that, by such means, cables couJd be 
regularly repaired, and that submarine wires, in shallow seas» 
became a much less precarious property than they were at first sup- 
posed to be. 

Four evenings were entirely devoted to the discussion of the two 
above papers, the deductions in which, it was argued, could not be 
accepted implicitly. We have not space for the details, save this 
passage. 

The statistics of the submarine cables hitherto essayed showed, 

that out of forty-three attempted to be laid, six only had failed 

during the process of laying, four subsequently, and one of the 

Hague cables was at present imder repair, leaving thirty-two in per- 

feet working order. These facts com\)\e;\^'^ ^v&^Ck^^ <^i the aaser- 

tion that 60 per cent, had &Sh»x ia.\Ved *\u \>«ai^ «Q\ws!kSst\gi^ <st 
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immediately afterwards. Of the ten total failures, three were 
strictly light cables, with no outer wires, being the only unco- 
vered cables tried ; and the two failures of heavy cables after sub- 
mersion, arose fi'om their being too liglit. Several cables had, it 
was true, been broken by anchors, in consequence of the absence of 
sufficient iron protecting wires; but these had been immediately 
repaired, and were now in regular work. Of the six failures in 
sabmerging, two occurred with the Mediterranean cables, in the 
years 1855 and 1866, when 256 miles were lost, of the value of about 
70,000^ ; a third with the Newfoundland cable ; a fourth with a 
light cable from Portpatrick to Bonaghadee ; a fifth with a heavy 
cable on the same route ; and lastly, the Atlantic cable. Of these, 
the Newfoundland and the heavy Portpatrick and Bonaghadee 
cables had been recovered. 

The communications lately read, and so fully discussed, on the 
sabject of Submarine Telejrraphy, have suggested to Mr. A. Varley the 
inquiry, whether the cables, as at present constructed, did fulfil, in 
the best manner, the electrical portion of the problem. It was 
remarked, that there appeared to be some uncertainty, in the minds 
of those engaged in applying electricity telegraphically, regarding 
the laws of conduction and induction, and consequently of the 
nature of the conductor to be employed in long submarine circuits. 
The conclusions arrived at by the projectors of the Atlantic cable 
were referred to, as it was believed that some errors had been in« 
advertently introduced into their calculations ; but it was trusted 
that these criticisms would be received in a friendly spirit, as the 
only desire was to arrive at the truth. — Proc, Instit. Civil Erigineers, 

THE ATLANTIC TELEGRAPH. 

The following P^rs have been read to the British Association 
by Mr. Wildman Whitehouse, the eminent electrician. 

The Instruments Employed on the Opening of the Atlantic Line 
may be classed imder the following heads : — 

1. The batteries. 

2. The induction coils. 

3. The manipulator, or transmitting apparatus. 

4. The relays and instruments employed to receive the signals, including a new 
reflecting galvanometer, by Professor Thomson. 

6, and last. The apparatus for recording: by electro-chemical decomposition, 
•nie battery employed consists of platinized graphite, or retort coke, and zinc 
of large sorfiEice, excited in the usual way, 8 to 12 cells being used as may be 

ITie coils are used in pairs, and consist of large hollow iron cores, 6 feet in 
length, and each wound with the following lengths of copper wire :— 

1. With about 11,000 yards of No. 20 gauge silk-covered copper wire, for a 
secondary circuit, insulated with wax paper between the layers, and hermetically 
endoeed in gutta percha. And over this a primary circuit of thick wire. No. 1^ 
consisting of 24 i>arallel circuits of about 100 yards. 

3. The key, or transmitting apparatus, consists mainly of a large commutator, 
or current reverser, kept in constant motion by a train of wheels, and giving 
r^n^ar alternate primary currents to excite the coils ; and, by mechanical axtwa%«r 
meni and simultaneous action, the shocks from the seconds^ eVt^soiX. %t^ ^^'c^ \^<^ 
the lin£t and would thna produce a regular succemoii oi ToaxVa at ^Q\a ^"Caa 
distant stt^on. 
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Two ivoTT gtnds, for hand manfotOation and contRd, are so meohaiikallt 
arranged and connectedj that the tender may, withoat in anV waj interfering witA 
the generating part of the commutator, convert these signak into dashes or 
paasee at will, oy the mechanism connected therewith for modifying or entire^ 
diverting or ehort-circaiting the secondary eorrents. 

4. The relays, &e. 

The currents thus generated and controlled are receiyed at the 
distant end upon a galvanometer, or relay, so constructed and con- 
nected with a local printing battery as that every movement shall 
record itself by means of a steel stile, upon a slip of electro- 
chemical paper, kept in constant motion. 

The first signals and messages received from Newfoundland were 
worked off by them, and received by us, precisely in this manner, 
although, even then, several days having elapsed since the laying <k 
the cable, injury from exposure had begun to interfere with the 
currents. 

Professor Thomson's galvanometer being placed in circuit finr the 
visible examination of the currents so printed, and showing their 
peculiarities very beautifully, I placed near the observer*s hand a 
finger- key by which he might record the indications of this instra- 
ment by a second stile on the identical strip of paper which we 
were using, several of which slips, containing these records, made 
lor comparison, I now lay before the Section. 

Satisfied with the accuracy of the instrument, and with the £aci- 
lity with which we could thus convert its visible signals into inde- 
lible records, on the fiirther diminution of the strength of currents 
from increasing injury, I preferred it to the relay ; more especially, 
because with feeble signals and a varying zero, produced by terres- 
trial currents, it was capable of being more easily and more accu- 
rately used than any form of relay possibly could be. 

The eye could easily distinguish the alteration of the zero, and 
could as easily read off the signals with a constantly varying zero 
as with the most perfect steady one. 

" Observations made at Eeyham on the Varying Velocities of Suc- 
cessive Signals in the Atlantic Cable." — The author described a pecu- 
liar embarrassment arising from the different rates at which, under 
some circumstances, successive signals travelled through the cable, 
some overtaking or encroaching upon those which had preceded 
them. This was traced to tJie condition of the cable immecUately 
preceding such signal, and the difficulty was met and effectually 
removed by the adoption of a system of antecedent compensation. 

"A few Thoughts on the Size of Conductors for SvJbmarine Oif' 

cuits,** — ^Admitting that, for overground telqp^phs, the size of the 

conductor need be limited only by considerations of convenience or 

expense — and could not, electrically speaking, be too large — the 

author alluded to the widely different conditions which obtained in 

submarine conductors, where the loss by induction alone could be 

sbown^ under some circumstances, to consume a very large propor- 

Hon of the whole force employed. He adduced some experiments 

ID wbicb the uae of additional i]isu\&t.ed coh^uc^at^ «& ^^^s^^l dr- 

cnita, though of course lessemng t\ie rwVafcaiTiCft \.o QQTx>^'Qss<Qa tB«- 
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rents, yet largely augmented the retardation obsenred upon every 
dgnal, and actually diminished their force. He further stated his 
opinion, that " the induction to which submarine conductors are neces- 
sarily subjected, remoyes this question from the sole operation of 
those simple laws which regulate the usages of other conductors, 
and introduces a new element into the calculation, the value and 
force of which I do not anywhere find fully recognised." 

^^ Effect of Temperatwre upon the Insulating Power of Gutta 
Perchck.*' — A series of carefidly- noted observations, with diagram, 
showing that the same length of cable which at 40° Fahr. gave one 
and a half degree of deflection by its leakage, at 74° Fahr. gave 
loss to the amount of seventy and a half degree deflection upon the 
game instrument. This loss was transient, and ceased altogether on 
the fall of temperature at night, to return again with its rise the 
following day. 

**Can a suitable Insulating Malerial be fou/nd possessing/ a Louder 
Specific Inductive Capcudty than Outta Perchaf* — Attention was 
^Jled to this as a means of diminishing the retardation in submarine 
lines, and a reference made to the use of a compound or adjunct, of 
great value, recently introduced by the Gutta Percha Company. 

" On same of the IHfficuUies in Testing Submarine Cables'^ — Among 
the many difficulties experienced in the use of long submarine lines 
«f telegraph, the process of testing for a fault constitutes not the 
least. To ascertain the actual amount of loss of current upon any 
4^ven length of cable as compared with the whole battery force em- 
ployed, is an easy process ; but to determine by any examination 
made at one end — ^first, the existence of a fault ; secondly, its de- 
^ee or nature ; and, lastly, its position or distance from the operator 
— may be at times one of the most difficult problems in electro- 
telegraphic research. The length of the line under examination of 
course must materially influence the question ; for it must be ob- 
vious that anything short of absolute perfection in each mile length, 
or at each joint when multiplied by 2000 or 2500, would give in the 
aggregate a most striking and almost startling amount of loss. It 
is this, perhaps, which introduces one of the most embarrassing fea- 
tures ; for you are searching for a £stult the evidences of which are 
surrounded and masked by the aggregate effect of myriads of minute 
microscopic and unavoidable imperfections in the material of which 
the insulating medium consists. This imavoidable loss necessarily 
enters as a disturbing element into all the results, and its amount 
varies with the temperature to which the cable is exposed. 

The occurrence of a slight fault at a considerable distance will 
hardly make an appreciable difference in the amount of loss, while 
the same amount of injury close at hand may most readily be mis- 
taken for a serious fault at a distance ; — to which, indeed, some of 
the evidences bear the strongest possible resemblance. It admits of 
demonstration experimentally, that a single mile of cable in which a 
" variable" fault exists capable of actual gradvusAioin. \$^ -^^Xax x«®sS««- 
ance^ can be made to assume all the featureB "ijiTeaeoNJeiftLXs^ ^ ^^'^'^^^x 
£mlt at Any required distance ; the features^ ^2h»\. Sa, «» x^c^^ffsai^ 
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in the more usual methods of testing by ** resistance." I would not 
be supposed to underrate for a moment the real value of this mode 
of search and examination ; but there are conditions when I believe 
that the indications derived from it may lead to the formation of 
most erroneous opinions, — opinions which might wisely be guided 
and corrected by an appeal to another standard. 

I will endeavour to make this difl&culty evident by reference to a 
diagram in its simplest form. We have here a cable of 100 miles in 
length ; test it, and you find its insulation as perfect as may be ; 
now, connect the distant end to earth ; test again, and we have 
'* earth" with a resistance equal to 100 miles — taking the mile, if 
you will, as unity. Change once again, by disconnecting the fur- 
ther end from the earth, and by inserting instead at every mile a 
veiy minute fault — say a wetted thread or very fine resisting wire of 
less than one-hundredth the conducting power of the cable — any- 
thing, in fact, so that the aggregate of their resistances or conduc- 
tivity, together with the cable itself, shall equal the resistance in 
the previous experiment, — you again have " earth'** with a resistance 
equivalent to 100 miles. It will be found impossible, by the use of 
the mere resistance tests, to distinguish between these two conditions 
of experiment. It is under such circumstances that appeal may 
with advantage be made to another mode of testing, less frequently 
used, and of course known and introduced only since the discovery 
of gutta percha : I mean the mode of ascertaining the state of insu- 
lation by examining the capabilities of the cable to retain and give 
back a charge communicating to it — viewing it, in fact, in its 
special inductive function. It will be found tbat the many minute 
points of defect spread over the line diminish the Leyden-jar efiect 
materially, by affording so many points of escape for the current ; 
the defect at the distant end, on the other hand, allows the whole 
length of 100 miles to be charged up to a certain degree, and on 
disconnecting the home end from the battery, and instantly passing 
the discharge from it through any suitable instrument to earth, you 
receive and may measure the amount thus drawn from one-half the 
length of the cable, the remainder having discharged itself through 
the fault at the other end. On the occurrence of the accident to the 
Atlantic cable last year, when nearly 400 miles were lost, I con- 
firmed my resistance tests by an appeal to this mode of examina- 
tion before I ventured to state my opinion that the end was 
either lost or its insulation entirely destroyed at that distance. 

The unfortunate casualty to our cable of the present year (1858) 
was examined by me in this manner, though necessarily very hastily. 
Sufficient evidence, however, presented itself to satisfy me of the 
existence of loss upon the cable close at home, at the very time that 
resistance experiments had determined its site at 600 miles' distance. 
The matter was put to the test practically by raising the end of the 
cable in the harbour ; and upon little more than half a mile of it 
there waa found to be more loss than I allowed to pass if detected 
by the use of equal battery power Vrv a.\i\m^Te;^ mAea 2u\. -Vi^^ Gutta 
Percha Works during the process oi i\s xaasi\iiafi\.v«^. ^u >2w».\. wsar 
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sion I expressed the opinion that the fault was but partially re- 
moved, and that " there was still more to come out." I have seen 
no reason to alter that opinion. 

LAYING THE ATLANTIC TELEGRAPH CABLE. 

In the Year- Booh of Facts, 1858, we recorded the attempt to lay 
the Atlantic Cable, which terminated by its breaking, when 880 
statute miles of its length had been submerged, on August 11, 
1857, and this portion of the cable went to the bottom of the ocean. 
{Seepage 172.) 

The second attempt was made in June last, when the ships en- 
countered a succession of south-westerly gales ; and in a stoim on 
the 20th and 2l8t of June, the Agamemnon rolled so heavily and 
dangerously as in her then trim to lead to serious fears that the 
masts would go overboard, or that she would capsize completely, 
and founder. 

*'In these heavy lurches, the coals, which were stowed in the 
main and lower decks, broke away, and seriously injured several of 
the crew. 

" The electric insti-unients were all injured. The main coal in the 
bottom of the hold shifted. The deck boats got adrift. The iron 
gcrew guard was wrenched in two, and the waste steam-pipe between 
the boilers broken, all by the heavy rolling. 

" Twice, after every effort had been made to ease the ship, which 
was much hampered by the upper deck coil of 236 tons forward, it 
was found necessary to run before the wind, so that it was only on 
the 25th of June that the rendezvous was made, and the other 
vessels of the squadron sighted. 

'* The first splice was made on the 26th, and was broken an hour 
afterwards on board the Niagara^ after three miles had been payed 
out from each vessel. The second splice was also made on the 26th, 
and broke at 4 a.m. on the morning of Thursday, the 27th, parting 
apparently at the bottom of the sea, after some miles had been made 
from each ship. 

"The third and last splice parted at 10.30 P.M. on the night of 
the 29th, about six fathoms below the stem of the Agamemnon, 
after 146 miles had been payed out of that vessel. The Agamemnon, 
then returned to Queenstown." 

The squadron again left Queenstown on July. 17, the amount of 
cable in the two ships being reduced by nearly 400 miles. The 
rendezvous was not reached by the several vessels until July 29, 
when the two principal vessels were made fast by a hawser, anjd the 
Niagara* s end of the cable conveyed on board the Agamemnon ; the 
splice was effectually made, and the apparatus was dropped into the 
sea, when the Niagara and Agamemnon started for their opposite 
destinations. We have not space for the very interesting details of 
the operation, which have been printed in every newspaper in the 
empire. After a succession of haii^bi-eadth e8c».T^e,% ixvsvssL ^2aa 
gambols of an immense whale, much atoTtivj 'we,?k.\i?cvet.j w^$s. ^vS^^votw 
with two American vessels, the AgamemTiou »u^ YoXotou^s ^esK.O«i&^ 



170 YSAS-BOOK OP FACTS. 

Yalentia on August 5 ; and soon after, a signal wasreoeiyed from the 
Niagara, that l^ey were preparing to land, having payed out 1030 
nautical miles of cable, while the Agamemnon had accomplished her 
portion of the distauce with an expenditure of 1020 miles, making 
the total length of the wire subm^ed 2050 geographical miles. Hie 
end was landed at KiDgstown, ^^^entia, by Mr. Bright and Mr. 
Canning, the chief and second engineers, and a royal salute 
announced that the communication between the Old and the New. 
World had been completed — by a curious coincidence, on the same 
day, August 5, that the Lord Lieutenant of Ireland, in the previoos 
year, assisted to draw it on shore prior to the departure. The end 
was immediately taken into the electrical room by Mr. Whitehouse, 
and attached to a galvanometer, and the first message was received 
through the entire length. 

The first telegraphic despatch was from her Majesty the Queen to 
his Excellency the President of the United States, to which his 
Excellency replied. The President's message, with address, num- 
bered 143 words as transmitted, and occupied two hours in its 
passage through the cable, including several "repeats'* and cor- 
rections. We reprint these interesting recoi-ds : — 

"Fsou HES Majesty the Qubeit of Gbbat Bbitaut to his Excbllxvot 

THE PBESIDBira OF THE UkITSD StATES. 

"The Queen desires to congratulate the President upon the snccessftil comple- 
tion of this great international work, in which the Queen has taken the greatest 
interest. The Queen is convinced that the President will join with her in fer- 
vently hoping that the electric cable, which now already connects Great Britain 
with the United States, will prove an additional link between the two nations, 
whose friendship is founded upon their common interest and reciprocal esteem. 
The Queen has much pleasure in thus directly communicating with the President, 
and in renewing to him her best wishes for the prosperity of the United States." 

The following is the President's reply to the foregoing : — 

** The PBESinENT of the United States to heb Majesty Yictobia, Qttesv 

OF Gbeat BaiTAIlf. 

" Washington City. 
" The President cordially reciprocates the congratulations of her Mt^esty the 
Queen on the success of the great international enterprise accomplished by the 
skill, science, and indomitable energy of the two countries. It is a triumph more 
glorious, because far more useful to mankind, than was ever won by a conqueror 
on the field of battle. May the Atlantic Telegraph, under the blessing of Heaven, 
prove to be a bond of perpetual peace and friendship between the kindred mv> 
tions, and an instrument destined by Divine Providence to diffuse religion, civi- 
lization, liberty, and law throughout the world. In this view will not all the 
nations of Christendom spontaneously unite in the declaration that it shall be for 
ever nentrd, and that its communications shall be held sacred in passing to the 
place of their destination even in the midst of hostilities. 

"Jahes Buchanah.** 

The landing of the Niagara*8 end of the cable in Trinity Bay, 
Newfoundland, is thus noted :— 

" Thursday, August 5th, 2 a.m. — Ships anchored at the head of 

Bull's- arm Bay, having payed out since the cable was spliced on the 

29th of July, 1016 miles 600 fathoms, in a distance of 882 miles, 

equal to a loss of about 15 per cent. '£\iQ Agaiaemuou ^.v^uaUed she 

had payed out 1010 miles of ca\Ae. A.t &c»<^'a<^ k.hl. >i5aa <aM» 
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was safely landed. By 6 o*clock the cable was in the telegraph sta- 
tion, and was no sooner connected with the instruments than a cur- 
rent of electricity was received from the AgomiemMyvl 9 end. An 
impressiye scene ensued. On every foce the most intense relief and 
deught were depicted, and all felt it was now their duty to offer up 
their tribute of prayer and praise to that Supreme Power who had 
hitherto guided and blessed their efforts. All being assembled in 
front of the station. Captain Hudson delivered a short address, im- 
pressing on his hearers that the glory belonged not unto them, but 
unto Him who rules the raging of the sea, and holds the waters in 
the hollow of his band. Prayers and psalms of thanksgiving 
were then read, after which all returned to the beach. Three such 
cheers now burst forth as none but English and American .saiJors 
can give ; the hills and woods around echoed again and again, the 
crews of the ships joining in. The Gorgon fired a royal salute of 
twenty- one guns, with American and English ensigns at her mast- 
heads." 

Professor Owen, in his eloquent Address to the British Association, 
thus characterizes this commemoration. After referring to the dis- 
coveries in Electro-magnetism, the lecturer continued — Remote as 
such profound conceptions and subtle trains of thought seem to be 
from the needs of every-day life, the most astounding of the practical 
augmentations of man's power has sprung out of them. Kothing 
might seem less promising of profit than Oersted's painfully pursued 
experiments, with his little magnets, voltaic pile, and bits of copper 
wire. Yet out of these has sprung the electric telegraph ! Oersted 
himself saw such an application of his convertibility of electricity 
into magnetism, and made arrangements for testing tibat application 
to the instantaneous communication of signs through distances of a 
few miles. The resources of inventive genius have made it practi- 
cable for all distances ; as we have lately seen in the submergence 
and working of the electro- magnetic cord connecting the Old and 
the New World. On the 5th of August, 1858, the laying down of 
tipwards of 2000 nautical miles of the telegraphic cord, connecting 
Newfoundland and Ireland, was successfully completed ; and on that 
day, a message of thirty-one words was transmitted in thirty-five 
minutes, along the sinuosities of the submerged hills and valleys 
forming the bed of the great Atlantic. This first message expressed 
— ** Glory to Grod in the highest : on earth Peace, Goodwill towards 
Men.** Never since the foundations of the world were laid could it 
be more truly said, **The depths of the sea praise Him." More 
remains to be done before the far-stretching engine can be got into 
full working order ; but the capital fact — viz., the practicability of 
bringing America into electrical communication with Europe — has 
been demonstrated; consequently, a like power of instantaneous 
interchange of thought between the civilized inhabitants of every 
part of the globe becomes only a question of time. The powers and 
benefits thence to ensue for the human race cwa. )a^ \svi\» ^sss^^ vsv^ 
madeqtmtely foreseen. 
The event was celebrated with great featiVvVj «.\. l^cw"^^-^ "«=^^ 
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by a civic banquet at Dublin ; Mr. Charles Bright^ the engineer-in- 
chief, received the honour of knighthood. 

We regret to add that, towards the close of August, the condition 
of the wire became daily more faulty, until the Slst, when a Govern- 
ment message was despatched through the cable for the North Ame« 
rican colonies, and on the morning of the Ist of September a second 
Government message was safely transmitted ; but after it had been. 
duly acknowledged, the insulation of the wire became suddenly 
worse, and it was found impossible to make them understand at 
Newfoundland ; and after 1 o'clock on the morning of the 4th of 
September, no intelligible signal was received. 

The Board of the Company then consulted Mr. Varley, the elec- 
trician, who reported on the state of the Atlantic cable as follows :— • 

I arrived at Valentia on the evening? of the 5th September, when I found that 
no words had for many days been received through the cable from Newfoundland. 

On the 6th, 7th, 8th, 9th, and 10th, I tested the cable at intervals in four 
different ways to ascertain its condition. The following are the results : — 

1. There is a fault of great magnitude at a distance of between 246 and 300 
statute miles from Valentia, but the locality cannot be more accurately asoer- 
tained until a portion of the cable, 20 or 30 miles in length, has been tested 
against my standard of resistance, and until the lug has been consulted to ascer- 
tain the amount of slack payed out. I would suggest that the piece of cable at 
Greenwich be carefully measured and tested against my standard, in order to 
obtain the most correct estimate of the distance of the fault. Assuming, however, 
that it is 270 miles, and allowuig 22 per cent, for slack, it is possible that the chief 
defect is in shallow water, — 410 fathoms. 

2. The copper wire at the faulty place above alluded to does not touch the iron 
covering of the cable, as is proved by its forming a voltaic element, which 
{fives rise to a continuous positive current from the copper wire varying very little 
m tension. 

3. The insulation ofthc wire between Valentia and the fault is perfect, or at least 
contains no defect of sufficient importance to be perceptible, or to materially 
influence the working were the cable otherwise perfect. 

4. The copper wire is continuous, and consequently the cable has not parted. 
Faint signals, or reversals, are still received from Newfoundland, but the power 
used will shortly eat away the exposed copper wire in the faulty place by electro- 
lytic decomposition. 

The actual resistance of the fault appears to be at least equal to ten miles of the 
cable, but is most probably greater. 

Taking it at its lowest resistance, viz. 10 miles, and assuming that Newfoundland 
is only using 180 cells of Daniell's battery, the strongest current received theuce 
during my stay was only l-24th part of the force that it should be were there but 
this one foult. When it is, however, borne in mind that on the other side they 
are probably using more power, and also that the defect first alluded to probably 
offers more resistance than that assumed, viz., 10 miles, it is evident that there 
is another and more distant fault, the approximate locality of which I could not 
pretend to estimate at this end without being able to speak to Newfoundland. 

From authentic data shown to me at Valentia, I am of opinion that there was 
a fault on board the Agamemnon before the cable was submerged, at a distance of 
about 560 miles from one end and 640 from the other. 

I am also informed that the currents through the cable, even immediately after 
it was submerged, were so weak that relays were useless, and that not one perfect 
message was recorded by them, everything that was received being read from the 
deflections of a galvanometer. 

By comparing the above data with those of the new cable now making by Messrs. 
Glass and Elliot for the Electric and International Telegraph Company, the 
amount of current which entered the 1000 miles of cable when disconnected at one 
end should not have exceeded 2 or 2*5 parts, instead of 7*5 and 8"6 parts. 
The inference by rough calculation, lkeTetoT0,\Bl\iss.\.\?cv«%^;5& «. ^aN\\. Ck^^^n^ 
a resistance equal to 1000 or 1200 miles oE catoYe Kvtasi^ftii ^\, tj. ^%\«SkSfc ^i^^^M^ 
miles Srom one end of the 1200-mile coi\ on.\ioat3L.l\^^ Agataemtion. 
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Thi^, however, caimot be the fault first alluded to, situate at about 270 miles 
Arom Yalentia, but may have been the one which caused such alarm when the 
ships were 500 miles from Ireland, and when the signals ceased altogether and 
never certainly recovered. 

It is not at all improbable that the powerful currents from the large induction 
coils have impaired the insulation, and that had more moderate power been used, 
the cable would still liave been capable of transmitting messages. 

To saiisQr myself on this jwint, I attached to the cable a piece of gntta percha- 
covered wire, having first made a slight incision in the gntta percha to let the 
water reach the wire ; the wire was then bent so as to close up the defect. The 
defective wire was then placed in a jug of sea- water, and the latter connected with 
the •* earth." After a few signals had been sent from the induction coils into the 
cable, and, consequently, into the test wire, the electricity burnt through the 
incision, rapidiv burning a hole nearly one-tenth of an inch in diameter. 

When the full force of the coils was brought to bear on the test wire by removuig 
them flrom the cable and allowing the electricity only one channel — viz., that of 
the test wire — ^the discharges, as might be expected, burnt a hole in the gutta 
percha under the water, half an inch in length, and the burnt gutta percha came 
floating up to the surface. 

The foregoing experiments prove that when there are imperfections in the 
insulating covering there is very great danger arising from using such intense 
currents. 

Mr. Henley, the well-known electrical engineer, next thus reported 
to the Company the result of his investigations into the cause and 
seat of the fault in the cable : 

That the cable is not severed we have abundant proof; but that any one can, 
by the most delicate tests, discover whether the conducting wire is so or not in a 
cable of this length, I utterly deny. Should such be the case, it does not follow 
that the line must be rendered useless. 

If by any means the conducting wire separates, and the gutta percha remains 
sound, all communication ceases, from the absence of moisture to complete the 
drc^t. By our testing, one fact is unquestionably established, and that is, the 
fault is not beyond 300 miles. I speak of the great fault. Others may exist be- 
tween that and Newfomidland ; but if it be a fact (as I have heard) that on testing 
at the latter place very little earth is shown, the probability is that the other part 
Of the cable is good. 

In my opinion, the fault or faults existed in the cable before it was submerged, 
and that they would have been detected and made good, had the precaution been 
observed of having the whole cable tested in water during its manufacture. Its 
not showing so bad when first laid is easy to be accounted for, as it takes some 
time for the water to soak through the coating of pitch and tar. 

Had your cable been imured after submersion by resting on the sharp edge of 
a rock, the inner wire and the outer metallic covering must have come in contact, 
and that this is not the case we have absolute proof, both from the fact of a bat- 
tery current being generated by the iron sheathing and the exposed copper, and 
from signals being received from Newfoundland; for did the iron touch the copper 
conductor in the smallest point, not the slightest signal could be observed. iSig- 
nalfl were, from the first, much weaker than tney ought to have been from a tolerably 
insulated line of length, and were scarcely sufficient to work a very delicate relay 
(which can be used with a current so feeble that it could onlv just be detected on 
the tongue). The currents now received are not more tnan a tenth of that 
power. 

Mr. Henley then says that "earth currents,"* or natural currents 
of electricity, must alveays disturb submarine and subterranean 
lines (like the atmospheric currents, as they are termed in overground 
-wires). 

• Mr. W. H. Barlow claims to have discovered these terrestrial eU<!,lTv<5, ^Nsrt««^'«k 
while engMred in erecting the telegraph on the Midland "RaSX^^^Vo.Y^^Afe-'l, "^^^a 
foUffwhier &ct8 were then established :— That the coxtenta ^^^■as.^'i^ la. ^^=^^^ 
rariaHoD, their direction being generally from S?N . to 'Sl.^. «X ota ^wo^ ^"v vw^ 
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On a line of such enormous length as the Atlantic cable, ^ectrie 
disturbance is sure to take place on some part of it at all times ; and 
if a current is set in motion in any part, the effect is oommnnioated 
throughout the whole. 

In another part of his Beport, Mr. Henley expreeses an opinion 
that ** four words per minute will be the maximum rate of transmis- 
sion through any Atlantie cable with the present dot and dash system. 
If other pkns can be worked, by which a letter would be indicated 
by one or two signals, the rate would be increased in proportion,* 
which would be most desirable. 

Meanwhile, the Telegraph is in the charge of Mr. Henley, who 
has constructed two gigantic electrical machines, to tiy and send 
signals, as it were, by main force. They are the lai^gest yet made : 
the two permanent magnets from which the electric induction is ob* 
tained are each composed of thirty horse -shoe magnets, two feet and 
a-half long, and from four to five inches broad ; the induction coils 
attached to these, each contain six miles of wire ; and a shock from it^ 
if passed through the human body, would be sufficient to destroy life. 

No attempts can be made, with any prospect of success, to lift the 
cable until the return of calm weather at the end of April or May, 
and, even under the best circumstances, the expectations with regard 
to the operation are not favourable. Meanwhile, it has been d&ni- 
tively ascertained that the existing damage was not at the shore end. 
The laying of the new end was completed to a distance twelve 
miles out from Yalentia, and the portion taken up was found to be 
in a perfect condition for all electrical purposes. Experiments sinoe 
undertaken by a person previously unconnected with the enterprise 
strongly support the original inference, that the main fault is about 
270 miles from the Irish coast, at a depth probably of 900 fEbthoms. 
There is also a fault on the other side, which is thought to be about 
300 miles from Newfoundland. 

day, and from N.E. to S.W. the rest of the twenty-four hours; that these dee* 
trical storms were frequent, and were always accompanied by sixoilar disturbaneet 
of the magnetic needle. During the submergence of the Atlantic Telc^rraph wiw^ 
these facts have been confirmed and ftirther elucidated. When the mrst unsiMy 
ceseM attempt was made, the wire parted at about 350 miles ft^mi the Irish coast. 
This submerged portion remained attached to the shore end for a considenMe 
p^od; the phenomena of earth currents were then also observed. Their efllset 
was to deflect rapidly the needle of the galvanometer, just as if signals were befaig 
sent. The periods of flreatest vibration were at ten in the morning and at ten at 
night, and they were always least felt one hour later. When the Atlantic wii« was 
first laid, and the signals passed from point to point, the earth corrents were 
scarcely perceptible ; but as the insulation became gradually more imperfect, tt» 
earth currents overpowered the electric currents, rendermg the signs annoit 
unintelligible. As long, therefore, as there is any deflBct in the line, uiese mag* 
netic storms will always interfere with the action of the electric signals. Saoh are 
the facts connected with this singular phenomenon. 
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Pbofbssob Owek, in his Address to the British Association, in 
characterizing the progress of Chemical Science, observed that the 
present tendency of the higher generalizations of chemistry seems to 
be towards a redaction of the number of those bodies which are 
called " elementary ;" it begins to be almost more than suspected 
that certain groups of so-called chemical elements are but modified 
forms of one another. Already natural processes can be more 
economically replaced by artificial ones in the formation of a few 
. organic compounds, the "valerianic acid," for example. It is im- 
possible to foresee to what extent chemistry may not ultimately, in 
the production of thinje^s needful, supersede the present vital agencies 
of nature '* by laying under contribution the accumulated forces of 
past ages, which would thus enable us to obtain in a small manufac- 
tory, and in a few days, effects which can be realized from present 
natural agencies only when they are exerted upon vast areas of land, 
and through considerable periods of time/' 

Sir John Herschel, in taking the chair in the Chemical Section of 
tiie Association, made the following remarks upon this important 
sabject : — 

'* Pertiaps I may be tolerated if I put in a word of reclamation 
against the system of notation into which chemists, who for the most 
part are not algebraists, have fallen, in expressing their atomic for- 
muliB. These formulae have been gradually taking on a character 
more and more repulsive to the algebraical eye. There is a prin- 
ciple which I think ought to be borne in mind in framing the con- 
ventional notations as well as nomenclatures of every science, at 
every new step in its progress — viz., that as sciences do not stand 
fJone, but exist in mutual relations to each other — as it is for their 
common interest that there should exist among them a system of 
free communication on their frontier points — the language they use 
and the signs they employ should be framed in such a way as at 
least not to contradict each other. As the atomic formulae used by 
the <^emist are not merely symbolic of the mode in which atoms are 
gpnoaped, but are intended also to express numerical relations, indica> 
tive of the aggregate weights of the several atoms in each group and 
the several groups in each compound, it is distressing to the a1ge> 
braist to find that he cannot interpret a chemical formula (I mean in 
Hs numerical application) according to the received rules of arith^ 
metical computation. In a paper which I published a long time 
ago, on the Hyposulphites, I was particulariy careful to use a mode 
of notation which, while perfectly clear in its chemical sense, and 
fuUy expressing the relations of the groupings I allude to, accom- 
modated itself at the same time perfectly well to nxnxvencsN. onm^'V)^'' 
tion, no' aymhol being in any case juxtaposed, or Sxi «si"^ ^ vj voi^'t- 
oambiBed with one another, so as to TioVate tYie ttoacX. ^^twBSwt 
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meauing of the formula. This system seemed for a while likely to 
be generally adopted; but it has been more and more departed 
from, and I thiiJt with a manifest corresponding departure from 
intelligibility. 

" The time is perhaps not so very far distant when, from a know- 
ledge of the family to which a chemical element belongs, and its 
order in that family, we may be able to predict with confidence the 
system of groups into which it is capable of entering, and the part it 
will pla}' in the combination. A great step in this direction seems 
to me to have been lately made by Professor Cooke, of the Havard 
University, of the United States, (in a memoir which forms part of 
the 5 th volume of the Memoirs of the American Academy of Arts 
and Sciences,) to extend and carry out the classification of chemical 
elements into families of the kind I allude to, in a system of group- 
ing, in which the first idea, or rather the first germ of the idea, may 
be traced to a remark made by M. Dumas, in one of his Bep<n*ts to 
this Association, and which is founded on the principle of arranging 
them in a series, in each of which the atomic weight of the elements 
it comprises is found among the terms of an arithmetical progres- 
sion, the common difference of which in the several series is 8, 4, 5, 
6, 8, and 9 times the atomic weight of hydrogen respectively. So 
arranged, they form six groups, which are fairly entitled to be con- 
sidered natural families, each group having common properties in the 
highest degree characteristic ; and what is more remarkable, the 
initial member in each group possessing in every case the charac- 
teristic property of the group in its most eminent degree, while the 
others exhibit that property in a less and less degree, according to 
their rank in the progression, or according to the increivsed numerical 
value of the atomic equivalent. 

• ' Generally speaking, I am a little slow to give full credence to 
numerical generalizations of this sort, because we are apt to find their 
authors either taking some liberties with the numbers themselves, or 
demanding a wider margin of error in the application of their prin- 
ciples, than the precision of the experimental data renders it possible 
to accord, so that the result is more or less wanting in that close 
appliance to nature which makes all the difference between a loose 
analogy and a physical law ; but in this instance it certainly does 
appear that the groups so arising not only do correspond remarkably 
well in their theoretical numbers with those which the best authori- 
ties assign to their elements, but that it really would be difficult to 
distinguish the elements themselves into more distinctly character- 
istic classes by a considei*ation of their qualities alone, without re- 
ference to their atomic numbers. When we find, for instance, that 
the principle affords us such family groups as oxygen, fluorine, chlo- 
rine, bromine, and iodine, self-arranged in that very order ; or again, 
nitrogen, phosphorus, arsenic, antimony, or bismuth ; when we find 
that it packs together in one group all the more active and soluble 
electro-positive elements, hydrogen, lithium, sodium, and potassium, 
and in another the more inert anOi \eaa ao\M\i\^ oii^^, <i;»lcium, stron- 
tiam^ barium, and lead — and that w\t\io\3L\i o\ifew».^^ wv^ ^^^ «^v 
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tern of relations, it certainly does seem that we have here something 
Tery like a yalid generalization ; and I shall be very glad to learn in 
the course of any discussions which may arise on such matters as 
may be brought before us in the r^ular conduct of our business 
from those more competent to judge than myself, whether I have 
been forming an overweening estimate of the value and importance 
of such generalizations. 

"I w3l only add on this point, in reference to what fell from our 
excellent President in his address to the assembled Association last 
night, that this kind of speculation followed out would seem to me 
likely to terminate in a point very far from that which would regard 
all the members of each of these family groups as allotropes of one 
fundamental one, inasmuch as the common difference of the several 
progressions which their atomic weights go to make up, are neither 
equal to nor in all oases commensurate with the first terms of these 
progressions. For instance, in the chlorine group, the first term 
being eight, the common difference is nine. Something very diffe- 
rent from ivLlotropism is surely suggested by such a relation. It 
would rather seem to point to a dilution of energy of one piimary 
element by the super-addition of dose after dose of some other modi- 
fying element, and this the more strikingly since we find oxygen 
standing at the head of very distinct groups having very strilung 
correspondences in some respects, and very striking differences in 
others. But all these speculations take for granted a principle with 
which, I must confess, I think chemists have allowed themselves to 
be far too easily satisfied— viz., that all the atomic numbers are mul- 
tiples of that of hydrogen. Not until these numbers are determined 
with a precision approaching that of the elements of the planetary 
orbits, — a precision which can leave no possible question of a tenth 
or a hundredth of a per cent., and in the presence of which such 
errors as are at present regarded as tolerable in the atomic numbers 
of even the best determined elements shall be considered utterly in- 
admissible, — I think, can this question be settled ; and when such 
gigantic consequences — so entire a system of nature is to be based 
on a principle, nothing short of such evidence ought, I think, to be 
held conclusive, however seductive the theory may appear. I do not 
think such precision unattainable, and I think I perceive a way in 
which it might be attained, but one that would involve an expendi- 
ture of time, labour, and money, such as no private individual could 
bestow on it. If the phenomena of chemistry are ever destined to 
be reduced under the dominion of mathematical analysis, it will, no 
doubt, be by a very circuitous and intricate route, and in which at 

present we see no glimpse of light. 

'^ * * '^ * * ♦ * * 

" There is another class of phenomena which, though usually con- 
sidered as belonging peculiarly to the domain of general physics, 
and so out of our department, seems to me to want some attention 
in a chemical point of view. It is that of capillarf ai^xv^<sii. ^\^^ 
oo-efficient of capillarity differs very Temax\L&V>\^ m ^^•skpdN.'^q^^'. 
and DO doubt also in their contacts witYi dVSeT«a\. w^<^> ^^3b«N. 'w>K^<2a. 

M 
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GMi hardly be separated from the idea of lome eomininiily of natnva 
between the capillary force and those of electiye attcactkm. I hardly 
dare to hint at the existence of some slight nusgiving I have always 
ieSLt as to the validity of the received statical theory of oainUacy 
action, which carries with it the authority of such names as those A 
Laplace and Poisson. Any discussion of this point would be matter 
for another Section of this Association ; and if I here touch upon it, 
it is only to observe, that my impression of the requisiteneas of a 
force 80 far aUied to chemical affinity as to be capable of sottcratum, 
rests on other grounds besides that of the mere diversity of action 
above alluded to. But I must remember that you are not met here 
to listen to generalities, of whatever nature, but that we have 
plenty of real and special business before us. In the several pi^wis 
yrbich will be brought before this Section — in the elucidation thehr 
aathors will personally a£ford, and in the discussions which will take 
place on them — I look forward to rich accessions to our knowledge^ 
and to pregnant and fertile suggestions which will afford us matter 
of fruitful meditation hereafter ; and I am very sure, that in the 
course of such discussion as may involve differences of opinion, that 
vpmt of mutual and amicable concession which has always charac- 
terized the meetings of this Section will continue to prevail.' ' 



CONDUCTIBILITT OP METALS AND ALLOYS. 

A COMMUNICATION has been read to the Royal Society, <' On tiie 
Belative Power of Metals and their Alloys to Conduct Heat," by 
Mr. J. Grace Calvert and Mr. Richard Johnson. 

After describing the apparatus and process, the authors give the 
chemical means by which they purified the metals used in the 
experiments. Taking silver, which is the best conductor, as 1000, they 
obtained the relative conducting powera of the following metals : — 



Silver 10«0 

Gold,iS2°- 981 

Gold, ^^5 840 



CSopper, rolled 
Copper, cast 
"Mercvaq . • . 
Ahmummn . 
Xinc» forged 
Zinc, cast vertically . 
Zinc, cast lunrizoutally . 
'Cadmium . . . 



845 
811 
677 
665 
641 
628 
608 
678 



Forged iron .... 486 

Tin 422 

Steel 897 

Platinum 870 

Sodium 366 

Cast iron 359 

Lead 287 

Antimony, cast horizontally . 216 

Antimony, cast vertically . . 192 

Bismuth 61 



The precision obtained by this process is such, that the authors 
were able to determine the different conducting powers of the same 
metal, when rolled or cast, as shown above. They were also able to 
appreciate the influence of crystallization on conductibility ; for they 
found that the conducting power of a metal was different when it 
was cast horizontally or vertically, from the different directions 
which the axes of crystallization took under these circumstanoes. 
, The importance of having the metals as pure as the resouioet 
■of chemiatry aHovr, is shown, by t\ie ai^^ion. 'which one per cent. 
ofjmpunty exerts on the cond\icUbV\i\^ oi 8i inftt82^ \xi ^ 
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vedminff it one-Bfth or one-foorth. Copper alloyed with one per 
cent, of Tarioas metals gave different condaeting powers^ in the 
aame manner as Mr. Thomson has shown that uie conduction of 
deotridty by the same metal is affected by a similar amount of 
impurities. 

Alloying a metal with a non-metallic substance also exerts an 
influence, as is shown in the case of the combination of iron with 
carbon, thus : — 

Foraediron 486 

Bteel 397 

Cast iron 350 

Similar results were obtained by combining small proportions of 
ATBenic with copper. 

The authors, with a view of ascertaining whether alloys are 
simple mixtures of metals, or definite compouuds, made a lai^ 
number of alloys of various metals, using equivalent proportions, 
and determined their conducting powers. The general result 
obtained is, that alloys may be classed under the three following 
heads: — 

1st. Alloys which conduct heat in ratio with the relative equi- 
valents of the metals composing them. 

2nd. Alloys in which there is an excess of equivalents of the worse 
conducting metal over the number of equivalents of the better 
conductor, such as alloys composed of ICu and 2Sn; ICu and 
3Sn; ICu and 4Sn, &c., and which present the curious and 
unexpected result that they conduct heat as if they did not contain 
a particle of the better conductor ; the conducting power of 
such alloys being the same as if the square bar which was used in 
the experiments were entirely composed of the worse conducting 
metal. 

3rd. Alloys composed of the same metals as the last class, but in 
a* + c^ > 8&^ ; and the memoir contains a figure showing the form of 
the surface for the case in question. The equation of the surface is 
obtained by the elimination of X, Y, Z between the above-mentioned 

equations and the equation ~^+-T|+-p's:lya8 already remavked* 

This is reduced to the determination of the discriminant of a quartio 
function, and the equation of the surface is thus obtained under the 
form 1^-27 J' »=0, where I and J are given functions of the oo- 
ordinates. 

COMBUSTIBILITY OF MITALS. 

A paper has been read to the British Association, " On the Com- 
bnstibjlity and other Properties of the Rarer Metals," by Br. A. 
Matthieesen. It embraced a description of the very beautiful metaUi 
•obtained from the alkalis and alkaline earths, andwsa Vtt!al^3A.\J^^sl 
tke fiochibition of a variety of these met&lB, aa aX^zw^v^^a ^sn^oac^^ 
Tb0tp00imenBof todiumf lithiam, potaaramU) ctXdrasi^ ite«o&«ssi^ 

M 2 
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9lc,, were regarded with great interest, and their combustion in aa. 
intensely briUiant white light elicited frequent expressions of Mmirar 
tion. Their extreme lightness was dwelt on, lithium being lighter 
than any liquid, and possessing little more than half the ^ecifia 
gravity of water. From magnesium the combustion resulted in an 
ash hollow throughout. — Atltenceum, No. 1616. 



SODIUM AND POTASSIUM. 

AooBBESPONDENT of the Mechanics' Magazine s\a\xb that Sodium 
may be fired in the same way as Potassium, by the action of (cold) 
water. The metal potassium, when thrown into water, receives the 
oxygen on account of its affinity for the same, and liberates the 
hydrogen (the other element of water) ; the heat evolved by its union 
with the former substance being sufficient to set the escaping 
hydrogen on fire, which bums with a bluish light. The metal 
sodium, when thrown into (cold) water, acts in the same manner at 
the afore-mentioned substance, but the heat evolved during the 
absorption is not sufficient to fire the hydrogen, which, therefor^ 
escapes unnoticed. This is a well-known fact. 

But if we wrap up the sodium in some cotton- wool, theheat by this 
means is augmented as the oxygen is condensed, and the sodium, 
being fired, rushes out of the cotton wool, burning upon the surface 
of the water with a yellow flame. Hence we see that sodium 
may be fired by its union with water in the same way as potassium. 
Most works on chemistry deny the possibility of firing sodium by 
the action of water — the writer believes it. 



THE PRODUCTION OF ALUMINIUM. 

M. Petit JEAN, a French chemist, resident in London (the in- 
ventor of an admirable method of silvering mirrors cheaply, which 
was brought to the notice of the Royal Institution some time since 
by Professor Faraday), has effected an improvement in the produc- 
tion of Aluminium, which promises to still further reduce the cost 
of that valuable metal beyond all that has hitherto been anticipated. 
His invention consists in transforming so much of the aluminium as 
is present in the substances with which it is found naturally com- 
bined into one or more sulphurets ; and then removing the sulphur 
therefrom by the aid of carbon, or a hydrocarbon, or of a suitable 
metal or metals, mixed therewith, and exposed in a crucible to a 
high temperature, after which the aluminium in a metallic sttite will 
be deposited in the crucible. The process is equally applicable to 
the production of magnesium. 

Sir F. 0. Knowles, Bart., has also patented a new process 
for the manufacture of Aluminium. His invention consists of a 
method of preparing the cyanides of potassium and of sodium, and m 
the use of those cyanides in the making of the aluminium. To form 
the cyanides, the patentee combines anhydrous carbonate of potash 
or anbjrdrouB carbonate of Boda, aa the case may be, wifj^ fine 
cbazvosJ, in such a proportion aa to coivN^tX. \i2)Ek& <&«;c^q'(a& «j:^v^Ss^ 
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carbonic oxide by the action of heat, and to decompose the alkali 
used. He places this mixture in a chamber with lumps of charcoal, 
such chamber being of fire-clay, fire-brick, or iron; and then, 
having heated the same sufficiently, he passes through it a current 
of the waste gases of blast furnaces used m smelting iron ores, or of 
the same or similar gases obtained intentionally from a cupola by a 
blast of air. The nitrogen contained iii these gases combines with 
the charcoal to form cyanogen, and this, uniting with the metallic 
base of the decomposed alkali, forms a vapour of the cyanide re- 
quired, which can be collected by sublimation in appropriate 
chambers and cooled. To make the metal aluminium, he takes one 
or other of the above cyanides and the chloride of aluminium, and by 
passing the vapour of the chloride of aluminium through or otherwise 
combining the same in the form of melted chloride, or its vapour, 
with the melted cyanides or their vapour, he obtains, by double 
decomposition, chloride of sodium, or chloride of potassium and the 
metal aluminium, which can be readily collected and fused. Pure 
alumina may be added to the materials to increase the yield of metal 
and to economize the cyanide, and this he recommends to be done 
in most cases. — Mechanics* Magazine, No. 1806. 

PRACTICAL APPLICATION OP ALUMINIUM. 

Mb. B. Bbtnolds presented to the Chemical Section of the 
British Association, at their late meeting at Leeds, a spoon and fork 
manufactured by Messrs. Coulson and Co., of Sheffield. The spoon 
closely resembled silver in colour, having, however, perhaps a faint 
tinge of blue. It could be produced at about half the cost of silver. 
The weight was only two and a half times that of water, and one- 
third that of silver. The sensation of handling so light a metal was 
a very singular one. On the Continent, the manufacture of alu- 
minium is pretty general, brooches, studs, &c., being made of it in 
consequence of its offering, with an alloy of copper, a very close 
resemblance to gold, in all but the property of weight. Mr. Coulson 
had stated that with from 5 to 10 per cent, of aluminium he could 
obtain any shade of gold. 

FBOSTED ALUMINIUM. 

Db. Macadam has read to the British Association a '' Note on 
the Production of a Frosted Surface on Articles made of Aluminium.'* 
Some aluminium had a short time previously been obtained for the 
purpose of making medals. When the medals were struck, a pecu- 
liar grey appearance was noticed on their surface, which it was sup- 
posed arose from the uncleanness of the die. Close examination, 
however, showed that this was not the case. Some of these medals 
were subjected to the action of hydrochloric acid and nitric acid 
separately, without producing much effect on- their surfaces. When 
some of them were put into a solution of caustic potash they were 
acted on very violently, hydrogen being evolved, Mid. >i5aft «vi\XaRfe ^'^ 
the metal becoming beautifuUy frost^. T\i\a \>VeiTiOTs«iTvcsvv cS. -wi. 
Mkall comporting itself to a metal as acida do, ^a niot^eJk^ \?aa «K^«^- 
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tk>n of dien^istfl. After aluminiam has been frosted in this 
it does not become tarnished on exposure to the actkm of the air. 

BLASTING WITH GUlT-OOTTOir. 

Some interesting experiments relative to the lasting of the ba» 
iions at Vienna have been made. The ** bohr-looher " (holes, which 
are bored six feet deep) received a very trifling charge of powder or 
gun-cotton, as the bastions are but half-a-dozen paces disikant firom 
the houses. It is generally said that gim-ootton produces three 
times the effect of gunpowder ; but military engineers aver that the 
effect which the explosion of a certain quantity of gnn-ootton will 
produce can never be exactly foretold. If the cotton is very stronglv 
compressed when the electric spark is applied to it, the e£feot whidi 
it produces is very great ; but if it is at all loose, it is much less 
efficacious than gunpowder. If a few pounds of powder explode in 
a room, the devastation must necessarily be great ; but if the same 
weight of gun-cotton is strewn loosely on the floor and then ignited, 
a sudden *' puff " takes place, but the articles in the room are unin- 
jured. The Austrian Government has expended a great deal of 
time and much money in making experiments ; but it is beginning to 
discover that powder is preferable to cotton. 



OXT- HYDROGEN LIGHT. 

An improvement in preparing materials employed in obtaining 
Light when Oxygen and Hydrogen gases are used, has been patented 
by Mr. James Copcutt, of Kensington. The gypsum or other 
material used is first raised to, and retained for a time at, a red heat, 
in a crucible, in which a small quantity of sulphur is introduced : 
5 lbs. of sulphur are mixed with the ton of stuff. The mixture is 
raised to a red heat in a covered crucible or oven, and is kept at this 
heat for about twenty-four hours : it is afterwards allowed to cool, 
and cut into pieces of suitable form for use. The light is obtained 
by throwing an igidted jet of oxygen and hydrogen gases on to the 
gypsum. — Builder, No. 829. 

ARSENIC IN PAPER-HANGINGS. 

In the Year-Booh of Facts, 1858, we quoted a portion of Dr. 
Swaine Taylor's Evidence before Parliament, on the poisonous em- 
ployment of Arsenic in Paper-hangings, strongly denouncing the 
use of green papers, from their being coloured with arsenite of 
copper. The subject has been accordingly brought under the notice 
of the Commissioners of Inland Bevenue, who have issued their 
Beport of a thorough investigation into the matter ; and, fiom the 
experiments made by Mr. Phillips, it is said to have been deroon- 
strated that the alarming statements which have been made on this 
subject are without foundation. Mr. Phillips says that he and his 
fjunily occupied a sitting-room three years, the walls of which were 

covered with paper laden with arsenite of copper, and experienced 

not the alighteat ill effect from it. 
JDr, T&yloT has, however, dnoe tAdMco^L >i!iQ& i^^^'wo^^ -m^^nksqs^ 
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avidiaoe in ■npport of his oondnsioiiB. A fiiend, nrhose Hbnrf 
walls w€re coTwed with an anenioal paper, bad raffBredfrom chronic 
inflammation of the ejee. On caunng the pq>er to be removedy 
and to be replaced by another containing no arsenic, the inflamma- 
tion disappeared ; but within the last few weeks it returned. He 
Infiinned me that he had been dusting some books in a book-case in 
this room, and he supposed that the dust had caused a return of 
-the inflammation. Some of the dust was careAilly remoyed by a 
feather, and submitted to a chemical analysis. The dust weighed 
one grain and a half; it had an otiye-green colour ; and under the 
microscope it presented the appearance of fibres, with numerous 
partides of various colours, chiefly of a greyish black. Treated by 
jUainsoh's process, a portion of this dust yielded a deposit of arseme, 
•affording clear evidence thateome of the arsenical pigment formerly 
■on the walls had foimd its way through the glass doors of the book- 
oase^ and had been deposited in the form of a fine dust on tiie tope 
of the bodu. Dr. Taylor then procured &om the widls covered witii 
an unglazed arsenical paper, about four hundred and fifty grains of 
dnst: it was nearly black, and imder the microscope it appeared to 
consist of fibres and sooty particles, very light and flocculent. One 
hundred and fifty grains of the dust were examined by Beinsch'a 
process, and enough metallic arsenic was obtained from this quantity 
to coat about ten square inches of copper-foil, in addition to a piece 
cf coppei^gauze. From the deposit on the latter, by the application 
of hot, octahedral crystals of arsenic were readily obtained. The 
oaees had not been dusted for a period of nine months. From these 
&cts. Dr. Taylor concludes that there is, at any rate, great risk in 
havii^ rooms papered with unglazed hangings ooloursd with the 
poisonous arsenite of copper. 

SULPHATE OF BABYTES. 

H. KuHUCAHK, who was the first to apply this substance to 
bonse-painting, has read a paper on the subject to the French Aca- 
demy of Sciences. Sulphate of barytes is white, and is pr^erable 
both to white lead and to oxide of zinc, not only on account of its 
durability, but also because it {nx)dnces no injorioos effects upon the 
health of the workmen. To obtain it, M. Kuhlmann first deprives 
the natural carbonate of barytes, or witherite, which exists in lar^ 
deposits in the north of England, of its carbonic acid, by putting it 
in contact with the vapours of hydrochloric acid issuing from the 
furnaces where sea-salt is decomposed for the purpose of obtaining 
soda; after which he transforms it into a sulphate by the addition 
of sulf^uric acid. The sulphate is afterwards well washed, in order 
to deprive it of every trace of the acid. The excess of water is then 
en^eUed either by pressure or swift rotation, and the paste which 
jcemaina is put into barrels for sale. Sulphate of baiytes might be 
redu<^ to the form of dry cakes like white lead, but it is preferable 
to keep it in the state of a paste, because, when owc^ ^t5,*"v\. ^aascwaN. 
be again reduced so easily to a fine powder, axxc^i aiA V^ ^^^ ^V«^ 
Untpno^tmted. It is used with great adNwAa^B^'^ ^^ TStfaw^- 
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factore of paper-hangings, and baa been suocecnfiiUy apfdied to •ft^. 
painting, a coating of wis paint being much more durable Hnm any - 
other known. Li exainining the rubbish remaning after toe 
demolition of one of his furnaces for the transformation of dikxride 
of barium, M. Kuhhnann observed a green and blue substaaot^ 
strongly resembling ultramarine ; and, in presenting a sample of H to 
the Academy, expressed his belief that it would not be impossible to 
obtain artificial ultramarine from barytes. 

PAYnme. 
Pbof. Stokes has read to the Chemical Society, a paper " On 
the Existence of a second Grystallizable Fluorescent Substance^ 
Paviine, in the Bark of the Horse Chestnut Tree." This Bubataooe 
is closely allied to ssculine ; but diffen in the colour of its fluore* 
scent light, which is bluish- green, instead of sky-blue ; in its greater 
solubility in ether, so that it can be obtained ciystaUized from its 
ethereal solution ; and in its superior tendency to combine with 
oxide of lead, so that the two substances can be partially sepa* 
rated from one another by fractional precipitation with acetate 
of lead. 

SOLUBLE SALTS. 

Db. Gladstone has read to the Chemical Society, a paper " (^ 
the Chemical Action of Water on Soluble Salts." The author 
showed that when the concentrated solution of a coloured salt was 
diluted with varying quantities of water, the absolute quantity and 
character of the colour were not usually interfered with, but that 
remarkable exceptions occurred, particularly in the bromides of 
the ferrocupric class of elements. 

NEW UBEAS. 

Db. Hofmann has described to the Chemical Society, some New 
Ureas that he has recently produced, in which half the nitrogen was 
replaced by phosphorus, the whole of the hydrogen by ethyiic 
radicals, and the carbonic oxide by carbonic sulphide. These new 
ureas are interesting also from their property of combining directiy 
with chloride and bromide of ethyle. 



PEOPIONIC ACID. 

Mr. J. A. Wanklyn has read to the Chemical Society, a paper 
** On a New Method of Preparing Propionic Acid." The author 
first obtained a new compound, sodium-ethyl, by the reaction of 
sodium upon zinc-ethyl ; and this sodium-ethyl, when treated with 
carbonic acid, becomes converted into propionate of soda. This 
formation of propionic acid is a synthetic experiment, correlative 
to Kolbe's well-known anaJjrtic experiments on the decompoeitioB of 
the fatty acids. 

BROMINE AST) ACETIC M3VO. 

Ms88B6, Pebkin and Duppa "ha-ve Tft»A \.o >i\i«C^V«i!o^cAN.^A(c^<t^^ 
a paper " On the Action of Bromme on A-ceMic kcv.^'* T^^ vo^Xk^ssi^ 
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petpwe bromaeetic and bi-bromacetic acids by effecting the reaction 
of bromine on crystallizable acetic acid in sealed tubes heated to 
160° C. Several salts and ethers of both acids are thus prepared. 
Bromacetio acid is found to react in a most interesting manner with 
ammonia, yielding as a result glycerine or sugar of gelatine. This 
roaotion consists in a substitution of amidogen for bromine. 

X7BABI POISON. 

Mb. H. Hancock has read to the Chemical Society, a paper 
'*Ou the Urari Poison obtained from Arrows." Some poisoned 
arrows, brought over from Guiana by Sir B. Schomburgk, were 
scraped, and the scrapings digested in chloroform. By evaporating 
off tkhe chloroform, a crystalline, highly poisonous deposit was ob- 
tained^ 

IODIDE OF ALUMINIUM. 

Wjsbeb describes, in Poggendorfifs Annalen, the preparation of 
Iodide of Aluminium. One part of aluminium in filings is placed in 
a sealed tube, and ten or eleven parts of dry iodine added. The 
tube is then sealed at the other end and gently heated. Combina- 
tion takes place with strong evolution of light and heat : the 
granules of aluminium bum with a splendid violet light. On 
cooling, the iodide appears as a solid mass coloured brown by excess 
of iodine ; by using a slight excess of metal, and resubliming the 
iodide once or twice, it is obtained pure. It forms then brilliant 
white crystalline laminae, which melt to a very mobile liquid ; on 
fturther application of heat this boils readily, and sublimes in deli- 
cate snow-white lamina in the colder part of the tube. Exposed to 
the air, it fumes strongly, and readily deliquesces. Heated in the 
air it decomposes with the liberation of iodine. The formula of the 
iodide is Al' I', quite analogous to the chloride. Iodide of alumi- 
xuum forms with water a compound which is probably a hydrate. It 
$1bo forms with iodide of potassium a double compound. This is a 
vnay, transparent, crystalline mass, which readily melts, but sub- 
limes with difficulty. It has the formula Al' I^ Kl. 

IODIZED FOOD. 

At the French Academy of Medicine of Paris, Dr. Boinet has 
read a paper in which he proposed the introduction of Iodine into 
the daily food of persons labouring under any of the diseases in 
which that element is chiefly prescribed, or else having a constitu- 
tional tendency to contract them. Considering that wens, cretinism, 
scrofula, &c., are very rare in those regions where iodine is abun- 
dantly diffused through the air, and that the energy of the vital 
functions is in the direct ratio of the quantity of iodine existing in 
the animal economy. Dr. Boinet proposes to iodize bread, cstkes, 
syrups, &c. , simply by the introduction of such plants as naturally 
contain iodine — viz., all kinds of sea- weeds and cruciferous ^lamtA % 
or else by using the water of iodized springs, or %a\Xi^ CioraXalvKvxk^^'ak 
^tune principle. Under these forms the quantity oi \o^\ti«k ^^"^^SST 
tersd is bo small as to communicate no pecM\\a.t \.3iaV*«» ^-^ ^^ e,5i:!J^^ 
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sabstance. After ten years' experience, during vHiidi Dr. Bdne€ 
has treated children especially selected by a physioian of a Imremi de 
Menfaisance for their scrofdlous habit, he has come to the oonottisioii 
that the diet he propoees, if persevered in for some months, will not 
only cure scrofiua, but ulcerous habits, diseases of the sldn, oph- 
thalmia, caries of the bones, &;c. The Academy of Medicine has 
referred Dr. Boinet's paper to a commission composed of Drs. Ghatin 
and Trousseau. 

CALCIUM. 

M. DuKAS has read to the French Academy of Sciences, a Report 
''On a Chemical Process for Extracting Calcium," lately submitted to 
the Academy by MM. Li^-Bodart and Jobin. Calcium is one of 
the alkaline metals, and is contained in lime : it was first obtained 
through the action of the pile by MM. Bunsen and MaUiiesen, bat 
in very small quantities, and with great trouble ; by chemical de- 
composition it had never been obtained. M. Dnmas himself^ 
about thirty years ago, vainly attempted to extract calcium frcnn its 
iodide by means of potassium ; but the operation being performed 
in the open air, the alkaline metal burnt away, and the iod^e remained 
undecomposed. MM. Bodart and Jobin operated according to the 
same theory, only instead of using potassium they used sodium, 
which would have led to the same result had they not had the pre- 
caution to use an iron crucible with a lid screwed down tight. This 
apparently irrelevant circumstance has not only been sufficient to 
determine the defined reaction, but, as M. Dumas observes, has laid 
the foundation of a new method for attempting the reduction of the 
other alkaline metals, or for improving the processes already known. 



COLOBIPIC LICHENS. 

Mb. J. Bedford has observed to the British Association, that 
these weeds, although apparently finding their necessary home near 
the coast, have been discovered by Dr. Livingstone in his recent 
travels, five hundred miles inland, on the banks of the river Leeva. 
The paper was illustrated by some beautiful experiments, by a 
simple extemporaneous test, by which a vivid red and a very rich 
violet colour were produced. 

Mr. Calvert stated that the powerful and soft violet or purple 
colour that had just been obtained, and which was called, from its 
fugitive character, ladies* despair, had just been successfully fixed 
by a silk-dyer at Lyons, who, after five or six years' trial, had ob- 
tained a permanent dye. He had himself tested it, and the cfdoor 
remained perfectly fast. Worsteds, wool, cotton, &;c., had been 
submitted successfully to similar tests. 

A NEW COLOURING MATTER. 

In a communication addressed to the French Academy of Sciences, 
M, Yerdeil announces the discovery of a green substance extracted 
^•om the Bowers of plants, and <\n\\« ^B\.\iic\. twtsi iVka ^s;reen of their 
leaves. It is well known tYiat \Xie exV^wtm^Kfia oS. ^iaft ^^KiviiA t^ >. 
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flower, by whidi they adhere to the calyxy are white ; in buda they 
are whiter still, aud particularly in the flower of the thistle. If 
this white part be boiled in water, and then subjected to pressure, 
the juice obtained will be colouriess, and remain so in contact 
with the air ; but if a few drops of a solution of carbonate of soda 
or limewater be added, the surface of the liquid will gradually as- 
sume a green colour, and if it be well shaken, the whole will 
become dark green. If there be an excess of alkali, the green 
will acquire a yellowish tint ; in that case a little acetic acid will 
transform it into a bluish green. Alum, the acetate of lead, and 
the deutoxide of tin, precipitate fine green lakes of different shades 
from the liquid. These lakeSj^ being separated by filtration, and 
dried, maintain their colour, and resist the influence of light. The 
protoxide of tin forms a yellow precipitate, and also changes to yel- 
low the green lakes obtained with alum and the acetate of lead. In 
order to insulate the colouring principle, the lake obtained with 
acetate of lead is decomposed by sulphuric acid diluted with much 
aloohol at 40* of Beaumd ; the colouring principle is dissolved by the 
alcohol, while the lead combines with the sulphuric acid. The liquid 
is then filtered and heated with ether, which precipitates the colour- 
ing principle. On being collected on a filter, washed with water, 
and dried, it is found to be of a yellowish brown ; it does not melt, 
but is decomposed by heat ; it cannot be sublimated, but will bum 
away, leaving some slight traces of ashes. It is insoluble in water 
and in acids, not very soluble in alcohol, but is very easily dissolved 
in alkalies, to which it communicates a green colour. An excess of 
acetic or hydrochloric acid will turn the colour into red and pre- 
cipitate it. Concentrated sulphuric acid dissolves the colouring 
principle, and gives it a brilliant red colour. This colouring matter 
has great affinity for the aluminous mordants fixed on cotton, but it 
does not directly dye either silk or wooL M. Verdeil concludes by 
saying that our thistles and artichokes are not sufficiently rich in 
this colouring principle to admit of its being used as a dye on a large 
scale, bat that those of the warmer climates most probably contain 
this substance in larger quantities. 



SOLID INK. 

M. Lbonabdhi, of Dresden, has invented an ink which he calls 
"Alizarine Ink,'* which he can form into cakes for convenience of 
transport. Liquid inks, hitherto formed into cakes by drying and 
evaporating, cannot be brought back to the liquid state again satis- 
factorily. The inventor takes forty-two parts of Aleppo galls, and 
three parts of Dutch madder, and infuses them in a sufficient quan- 
tity of hot water. The solution is then filtered, and five and a-half 
parts of sulphate of iron are dissolved in it, after which two parts of 
acetate of iron, and one and one- fifth part of Uquid sulphate of 
iadigo are added. The whole is then evaporated to dr^'oea^ vsA 
the residuum is moulded into cakes. 

One part of this dry ink dissolved in aix pax^ oi \tf>\i ^^«^ %>n'^'^* 
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«ay8 the inventor, an ink of firat-rate quality, bnt one of good 
•quality may be obtained by employing ten or fifteen parte of water 
to one of solid mbu—Jovmal of tJie Society of Arts. 

EEMOTINa FRESCOES. 

It has become a habit in Italy to remove Frescoes of interest, for 
sale or fo^ preservation in public museums. The method adopted is 
to apply upon the &ce of the painting a linen cloth, covered with a 
kind of glue. The "intonaco," or prepared plaster, is then care- 
fully detached from the wall with a knife. The rough surface having 
been rubbed down with a pumicestone, until the lime is reduced to 
the thinnest state consistent with the preservation of the painting; a 
canvas is fastened to the back, and the cloth in front is removed. 
When this operation is skilfully performed, the detached fresco may 
Almost be treated like a common oil picture. But there is great 
danger of injuring the painting, especially if it has been finished 
in tempera, as was the custom of the painters of the end of the 
fiffceenUi and b^inning of the sixteenth century ; whilst the parts 
in '*buon fresco" remain, the subsequent touches are destroyed. 
The same thing occurs when frescoes are cleaned, as it frequently 
happens, in a careless and ignorant manner. — Qtuirterly Review. 



PBODUOTION OP OBGANIC BODIES WITHOUT THE AOENCT OP 
VITALITY. 

Professor Frankland has read to the Royal Institution, a paper 
on this subject. He states that the earlier researches of chemists 
brought them into contact with two classes of bodies distinguished 
from each other by well-marked peculiarities. One of these classes 
was met with in the inanimate or mineral kingdom, the other was 
found exclusively in the animate portion of creation ; and as che- 
mists at that time knew of no process by which the elements com- 
posing these bodies could be made to unite, these substances were 
from their origin termed organic bodies or organic compounds, and 
were regarded as dependent upon what is called vital force. In 1828, 
however, Wohler produced U7'ea artificially, a body till that time 
known only as a product of organism. This discovery was succeeded 
by the artiiSicial formation of acetic acid by Kolbe, who also subse- 
quently produced methyl from acetic acid: thus the barrier was 
broken through which had hitherto separated organic and inorganic 
bodies, and although the term organic was retained, it was no 
longer strictly applicable. The recent researches of M. Berthelot have 
greatly extended this branch of chemical inquiry, who produced 
chloride of methyl and the members of the defiant gas family up to 
^mylene, phenylic alcohol and naphthaline, phenyl-carbonic acid and 
glycerine. These substances, with their derivatives, yield upwards 
-of 700 distinct organic compounds produced from their elements 
without the agency of vitality. 

It has long been known that, with some slight exceptions, the 

only materiala employed by nature iu \.\i© GWi«,tTMct.\on of the most 

•complex organic compounds are — ca.t\iomc wi\^, ^^\.«t, vov^s^^sosa.^ 
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»nd nitric acid ; but, confining attention on the present occasion to* 
the consideration of carbonic acid only, Professors Kolbe and Frank- 
land were led to the following results : — ** 1. The replacement of one 
atom of oxygen in carbonic acid by hydrogen or its homologues pro- 
duces an organic acid either of the fatty or of the aromatic series, as 
acetic acid or benzoic acid. 2. The like replacement of two atoms 
of oxygen in carbonic acid produces either acetone or analdehyde, or 
on of bitter almonds. 8. The like replacement of three atoms of oxy- 
gen in carbonic acid produces vinic ether. 4. The like replacemei^t 
of all the atoms of oxygen in carbonic acid produces ethyl, hydride 
of methyl, or methyl-ethyl." The verification of these views was 
reserved for Mr. Wanklyn, "who, in his newly-discovered sodium 
and potassium compounds of the organic radicals, came into posses- 
sion of re- agents which cannot fail to enable us greatly to increase 
the number uf organic compounds capable of being procured from 
their elements without the intervention of vitality. " Of the bodies 
hitherto thus produced, alcohol, glycerine, and sugar are undoubt- 
edly the most interesting. Owing to the part they take in the nutri- 
tion of animals, they prove the possibility of artificially producing 
an important pai-t of the food of man ; and should the chemist 
adso thus succeed in forming the nitrogenous constituents of food, 
man might then support life without animal or vegetable food if 
provided with the necessary apparatus and inoi^anic materials. We 
have, however, as yet no clue to the formation of these nitrogenous 
constituents, and the present prospects of rivalling vital processes in 
the economical production of staple organic compounds are very 
slight. But this branch of chemistry is at present in its merest 
in&ncy, and it would be rash to pronounce their ultimate realization 
impossible, as many analogous substitutions of artificial for natural 
processes have been already achieved. 

NEW OBaANIO COMPOUNDS. 

Mb. B. G. Bbodie, Professor of Chemistry, has made to the Ash- 
molean Society at Oxford, a communication on a New Series of 
Organic Compounds, some of the terras of which he has succeeded 
in forming. These are the peroxides of the radicals of the organic 
acids, and stand in the same relation to those acids that the peroxide 
of hydrogen does to water. Mr. Brodie has prepared three of these 
compounds, namely, the peroxides of benzoyle, cumenyle, and acetyle.. 
The two former are white crystalline solids ; the last an oleaginoua 
liquid. The peroxide of acetyle has many properties resembling that 
of hydrogen ; for instance, it possesses a powerful bleaching action i 
it is also a somewhat unstable body, and at a high temperature 
explodes with great violence. It also peroxidizes instantaneously 
the protoxide of manganese. 

NITB06EN. 

A FAPBB has been read to the British Association, * * On ihft ^kXv^\vs\ 
Yield of Nitrogen per Acre in Different Cxopa " "b^'iUc. i ,^.\i»w«» 
uid jDrs J. H, Gilbert. In a paper given at \\i^ I>\j\>>kq^ "^^'Cva%> 
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in 1857, on the quaition of the assimilation of free nitrogen by 
plants, and some allied points, the authors had stated in genenu 
terms that the amount of nitrogen yielded per acre per ammm in 
different crops, eren when unmanured, was considerably beyond 
that annually coming down, in the forms of ammonia and nitric aoid, 
in the yet measured and analysed aqueous deposits from the atmo- 
sphere. The investigations then referred to were still in progress ; 
and a desirable introduction to the record of the results would 
-obviously be to illustrate, by reference to direct experiment, that 
which liod been before only assumed regarding the yield of nitrogen 
in our different crops. To this end had been determined the anneal 
produce of nitrogen per acre, in the case of various crops, which were 
respectively grown for many years consecutively on the same land ; 
namely, wheat, fourteen years ; barley, six years ; meadow hay, 
three years ; clover, three years out of four ; beans, eleven years : 
and turnips, eight years. In the majority of the instanoes referred 
to, the yield of nitrogen had been estimated, both for the crop 
grown without manure of any kind, and for that with purely mineral 
manure — that is, excluding any artificial supply of nitrogen. It was 
the object of the present communication to give a summary view of 
some of the facts thus brought to light. Beans and clover were 
shown to yield several times as much nitrogen per acre as wheat or 
barley. Yet the growth of the leguminous crops, carrying off so 
much nitrogen as they did, was still one of the best preparations for 
the growth of wheat ; whilst fallow (an impoi-tant effect of which 
was the accumulation within the soil of the available nitrogen of two 
years into one), and adding nitrogenous manures, had each much 
the same effect in increasing the produce of the cereal crops. Other 
experimental results were adduced, which illustrated the fact, that 
four years of wheat, alternated with fallow, had given as much 
nitrogen in the eight years as eight crops of wheat grown consecu- 
tively. Again, four crops of wheat, grown in alternation with beans, 
liad given nearly the same amount of nitrogen per acre as the four 
crops grown in alternation with fallow ; consequently, also, moeh 
about the same as the eight crops of wheat grown consecutivdy. 
In the case of the alternation with beans, therefore, the whole of 
the nitrogen obtained in the beans themselves was over and above 
that which was obtained, during the same series of years, in wheal 
alone, — whether it was grown consecutively, or in altemation with 
fallow. 

Interesting questions arose, therefore, as to the varying sonroes, 
or powers of accumulation, of nitrogen, in the case of crops so 
chai-acteriftically differing from one another as those above referred 
to. It had been found that the leguminous crops, which yielded in 
their produce such a comparatively large amount of nite^ogen over a 
given area of land, were not specially benefited by the direct applica- 
tion of the more purely nitrogenous manures. The cereal crops, on 
the other hand, whose acreage yield of nitrogen under equal drcum- 
Btancea was comi>arative\y so smaAl, were very much increaaed by the 
use of direct nitrogenous manuxeB. Ibxx^ *\\. ^«al<s\xAi^ ^Q^^ ^rar i 
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« Beirifls of yean, only about four-tenths of the nitrogen annually 
supplied in manure tor wheat or barley (in the form of ammonia 
nits or nitrates) were recovered in the immediate increase of crop. 
Was any oonsidemble proportion of the unrecovered amount drained 
wwKj and lost ? Was the supplied nitrogenous compound transformed 
in the soil, and nitrogen in some form evaporated ? Bid a portion 
remain in some fixed and unavailable state of combination in the 
«ml? Was ammonia or free nitrogen given off during the growth 
of the plant? Or, how fiir was there an unfavourable distribution, 
and state of combination, within the soil, of the nitrogenous matters 
applied directly for the cereal crops, — those, such as the leguminous 
orops, which assimilated so much more, gathering with greater 
facility, and from a different area of soil, and leaving a sufBcient 
available nitrogenous residue within the range of collection of a suc- 
ceeding cereal crop ? 

These questions, among others, which their solution more or less 
involved, required further elucidation before some of the most promi- 
nent of agricultural facts could be satisfactorily explained. Com- 
paring the amount of nitrogen yielded in the different crops, when 
grown without nitrogenous manure as above referred to, with the 
«mount falling in the measured aqueous deposits, as ammonia and 
nitric add, it i^>peared, taking the average result of the analyses of 
three years' rain, tiiat aU the crops yielded considerably more, and 
some very much more, than so came down to the soil. The same 
was the case when several of the crops had been grown in an ordi- 
nary rotation with one another, but without manure, through two or 
three successive courses. Was this observed excess in the yield over 
the yet measured sources at all materially due merely to exhaustion 
«f previously accumulated nitrogenous compound within the soil ? 
Was it prolMibly attributable chiefly to the absorption of ammonia or 
nitrio acid, from the air, by tiie plant itself, or by the soil ? Was 
there any notable formation of ammonia or nitric acid from the free 
nitrogen of the atmosphere ? Or did plants generally, or some in 
particular, assimilate this free nitrogen? As already intimated, 
some of the points which had been alluded to were at the present 
time under investigation ; the authors having in this the able assis- 
tance of Dr. Pugh. Others, it might be hoped, would receive eluci- 
dation in the course of time. There of course still remained the 
wider questions of the original source, and of the distribution and 
circulation of combined nitrogen in the soil, in animal and vegetable 
life on the earth's surface, and in the atmosphere above it. 

ANIMAL AMMONIA. 

A FAFEB has been read to the British Association, " On Animal 
Ammonia : its Formation, Evolution, and Office," by the Itev. J. B. 
Beade. The author, after referring to the testimony of Brande and 
Sohlossberger as to our ignorance of the cause of the coagulation of 
T the blood, and pointing out the near approach to the Bobiticnv ^1 ^^^ 
c^ problem by Ra^udl, proceeds to show that 'Dx. ^\(^Dkaxdfi«^>\s^^^ 
p1 jvosd^ wiokon titeaubject, has the undivided Mid yaAVX^-xerww^^^ 
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merit of proving that coagulation proceeds solely in propoitLon (o 
the evolution of ammonia. 

Witli reference to his own views on the subject of the pap«r, the 
author makes the following observations: — ^Ammonia» as well •■ 
fibrin, exists in the blood, and we have now sufficient, or rather 
cumulative proof, that the necessary solution of fibrin is oaosed by 
the agency of this volatile alkali. It is also equally apparent that a 
nice adjustment of the quantity of this alkali is indispensable, since 
an excess, operating beyond the production of fluidity, would tend 
to dissolve the blood corpuscles themselves, and a defect wooki be 
marked by the deposition of fibrin in the heart or arteries. Bat 
though ammonia is formed, and that in larger quantities than is re- 
quired for its primary office and operation, viz., the BoluUon of 
fibrin, yet the excess is with great care drawn away fix>m the blood, 
and used where nature requires it. As a gentle stimulant^ its pre- 
sence is required throughout the whole system, and acooidingly it 
enters along with fibrin into the formation of muscular tissues. This 
I showed many years ago in a paper read before the Mioroecopicai 
Society of London. It is true that my experiments on the presence 
of ammonia, quasi ammonia, in breath, flesh and animal tissues 
generally, were received with much caution, or rather, I may say, 
with hesitation and doubt, and even ocular demonstration £uled fot 
a time to remove foregone conclusions ; but the existence of am- 
monia as a normal excrete of the body is now recognised by all 
parties as an important and undisputed fact, and its power and 
office as a solvent of the fibrin of the blood is exactly determined. 

The primary source and formation of this alkaline solvent, or 
what leads to its normal development, is a physiological problem 
yet unsolved. Its elements are well known, but whence derived, or 
how, or in what part of the body, if in it at all, the chemical com- 
bination is effected, are questions which are supposed to point to 
additional illustrations of the limit of human investigation and 
reason. Yet that it is absolutely within the body that the forma- 
tion of the alkaline compound takes place, appears to be capable of 
proof. For it is quite certain, as the result of repeated experiment, 
that the ammonia found in the breath, — varying so much in diffnent 
persons at the same time, and in the same person on different parts 
of the same day, and especially during the different conditions of 
rest, exercise, and fatigue, — is not the mere return of the minute 
portion inspired with the air. And if the air, when charged with 
its uniform small quantity, fail so manifestly in supplying even the 
ammonia of the breath, it must of course be rejected as the source 
of that additional quantity which at the same time is found in evexy 
part of the body. 

The source and formation of this alkali, therefore, is not ah extra. 

It seems, perhaps, probable that animal ammonia is fonned initiaUy 

in the blood, of which the two leading ingredients, albumen and 

£bnn, are equally rich in nitrogen ; for this element ezitts in alba- 

xneii, according to the anaVysVa oi Qr^k-^-lLraAiBaAt in the nroportion of , 

16 '7 per cent., and of 19*9 pet ceii^. *m«aTai\ ^\Kiik!bVf^|£T«vRs^ L 
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other element of ammonia, is in the proportion of 7 per cent, in 
each. The elements of the alkali, therefore, are present, and are 
partly used for the formation of substances which are products of 
SQbtle chemical action. Now, in the ve<retable kingdom, the com- 
bination of these elements for the formation of vegetable ammonias 
28 a common and recognised phenomenon ; and similarly, — ^to extend 
the views of Dr. Bichardson, — in the exquisite balance of the 
chemical forces in the blood, it is arranged that the blood should be 
feebly alkaline from fixed alkali or alkaline salt; nut sufficiently 
alkatine to hold fibrin in solution, but sufficiently so to leave the 
volatile alkali free for this purpose, when formed in the closed 
chambers of the circulation. 

I am, therefore, less disposed than my friend Dr. Richardson to 
leave this point an open question, but rather to meet his inquiry, 
where is ammonia first formed ? with the reply, in blood itself. It 
is with some satisfaction I can add, that Dr. Richardson himself 
gives his imprimcUur to this theory. If this view, then, be any- 
thing like an accurate statement of the chemistry of nature, it con- 
firms and harmonizes with the fact, that the formation of ammonia 
is a continuous process. Tlie portion which maintains fluidity at a 
given moment does not remain to exercise this office for hours or 
days, but its evolution direct from the blood is as necessary and con- 
tinuous an act as its formation. Hence it passes along with fibrin — 
in fact carries the fibrin, as its solvent, to every part of the body, 
to supply its daily waste ; and having performed this office, and 
satisfied every other demand, the excess is evolved, in consequence 
of its equal diffusion, from every excretoiy surface, and very largely, 
as I have heretofore proved, from the surface of the lungs in the 
expired air of the breath. 

The evolution of ammonia from the surface of the body may be 
proved by an interesting experiment which happens not to have 
found a place in Dr. Richardson's admirable list of 400 save one. 
If a glass vessel, of suitable shape, having its inner surface just 
moistened with hydrochloric acid, be placed on any part of the body 
when warm with exercise, and therefore in a slight state of perspira- 
tion, evolved ammonia will be taken up by the acid ; and if collected 
in a little distilled water, the hydrochlorate may be received and 
ciystallized by evaporation on a slip of glass for the microscope. 
Tlie same experiment may also be performed on the bodies of horses 
and other animals. 

The general experiments which prove the existence of anmionia 
in breath are now too well known to need description ; bat there is 
a new experiment of considerable importance, as confirming the 
- proof of these two propositions — that there is a volatile alkali evolved 
^ in the breath, and that this alkali, having the property of maintain- 
ing the fluidity of the blood, is ammonia. Dr. Richardson has 
proved that in the experiment of passing the vapour of blood through 
blood, coagulation is suspended by the agency of a vol&^vV^ ^tcc\.> 
i dple, and he has also proved by experiment V^\. VXae ^cS^^^ ^twv- 
f eiple 10 ammonia, JTow, the vapour oi \)\ood\a ai"VKr%^ ^^s^'i^^^^^'^ 
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of the vapour of breafh, and the eflbct of paanng this latter vapour 
throo^ blood is precise^ similar to that of the farmer. If a portion 
of blood be received in a vessel, and the expired air and vapour of 
breath, collected in quantity and in a suitable apparatus, be passed 
through it, the fluidity of the blood is maintained so long as &e «aE> 
periment is continued ; thus furnishing a proof of the escape of a 
volatile agent in the breath, which agent by direct experiment upon 
it is proved to be ammonia. This experiment is in all respects 
most satisfactory. Had it failed, the whole subject would again be 
enveloped in its ancient mystery, and we should s^ with firaode 
that the cause of coaguUtion is still unexplained, ^hrue^ we should 
know that the vapour of blood sustains fluidity, and that its volatile 
alkali, ammonia, sustains fluidity also ; but so do the fixed alkalis, 
potash and soda, which are proved to be inoperative as the cause ot 
coagulation. 

a then the vapour of breath, which is characterized by the same 
volatile agent as the vapour of blood, failed to prevent coagulation, 
we must unavoidably be led to the conclusion that^ notwithstandii^ 
the evidence of experiment in a given direction in favour of am- 
monia, there is a still more subtle ageney at work, even during the 
evolution of this alkali from newly-drawn blood, which is the true 
and ultimate cause of coagulation. Ammonia, like potash and soda,, 
would then be looked upon as a mere proximate agent in sustaining 
fluidity, and its evolution would cease to be acknowledged as the 
final and efficient cause of coagulation. 

ABSORBENT FOWEBS OF SOILS. 

Db. Daubent has read to the Chemical Society, a communis 
cation he had received from Baron Liebig, relating to the Absorbent 
Powers of iSoils. Baron Liebig maintained that the spongioles of 
plants, in obtaining their supply of saline matter, did not act by 
simple absorption, but exerted a real decomposing action upon cer- 
tain ill-defined compounds which the saline matter formed with the 
insoluble constituents of the soil. Dr. Daubeny also referred to the 
ammoniacal emanations from volcanoes, and suggested that they 
might arise from the aqueous decomposition of certain nitrides, such 
as the nitride of boron, and the nitride of titanium. 



PATENT SEWAGE MANUBE. 

Me. J. A. Manning, of the Inner Temple, who has devoted much 
time and study to the Sewage Manure question, and patented several 
inventions connected with it, has completed a further patent 
for the manufiftcture or production of Manures or fertilizing i^fents 
horn Sewage Liquors, in combinatiou with the dry wastes of towns. 
The patentee proposes to collect the sewage flow in suitable tiuoks 
or reservoirs, and there mix it, for the purpose of precipitating the 
solid matters with alum sludge, or its chemical equivalents. The 
su/>eniatant and clarified liquid is then permitted to flow oS, and 
majr be advantageously employed lot \.\ie miction of land. The 
nmahdng solid or semi-fluid inat\«it T^)A\>\n%tto-ci^ii^\x«B^mjn^i& 
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tboo deposited in a suitable reoeptaole, and mingled with the diy 
wastes or refuse of towns, including refuse matter from manufactories, 
and all those matters contained in the house, dust-bins, pits» dec. » 
Bodti as ashes^ decayed refuse vegetable matter, fsscal matter, and 
also, if found advantageous, the sweepings, droppings, and o&i of 
roads, streets, and markets, and other refuse matters of a fertilizing 
nature, which do not form a part of the ordinary sewage discharge. 
To focilitate the formation of this mixture into matter auffidently 
Bcdid for carting, the refuse matters, before being added to the 
sewage, may be more or less ground or pulverized if found desirable. 
By iSda means a solid, easily portable fertilizer of great agrioultnxal 
Tidue will be obtained. — Mechanics* Magazine, No. 1830. 



THE TEAMK8 WATEB. 

DuBuro the summer of the past year, great apprehension was 
excited in the Metropolis by the impure state of the Biver Thames, 
aggravated by two causes — the sewage of London daily flowing 
into it, and the accumulation of sewage in the form of mud along 
its banks ; and the extraordinary heat of the weather, the ther- 
mometer having risen, at the close of June, to the height of 94*5 
degrees in the shade. We have not space to detail the measures 
which were taken, or the suggestions, remedial and preventive, for 
staying this frightful evil. A Committee of Parliament, appointed 
to report upon Mr. 6umey*s plan for the purification of the Thames, 
received a large amount of evidence and advice from various engi- 
neers of eminence ; and much valuable experience was collected in 
the examination of the various plans of Drainage, the proposed 
remedy ; as well as in the evidence of the medical authorities. From 
tiie latter we quote the following explanation of the extraordinary 
state of the Hiver in June last, by Dr. Letheby, in his Quarterfy 
Report on the Health of the City of London, presented to the City 
Commissioners of Sewers, dated July 6, 1858 : — 

The bi^ temperature of the last month ( Jime), together with the continued 
absence m rain, has caused the Thames to assume an appearance and to miderso 
a change which has nerer before been witnessed. I haye been engaged for the 
last fortnight in making dailr examinations of Thames water at different points 
between Teddington-lock and Greenwich, and the results of these examinations 
are that tiie river is unusually charged with sea^salt and organic matter. The 
oceanic tide in the river has risen as nigh as Wandsworth, and has thus contami- 
nated the water with saline and other impurities of the sea. As a rule, the soluble 
inorKanio constituents of the river do not exceed 46 gnuns in the gaUon at high 
tide at London Bridge, and the organic impurity is not more than I grains in the 
gallon ; but during the last fortnight the saline elements have amounted to 131 
ffrains in the gallon, and the organic to 12. Even at Westminster Bri^g^ they 
have reached to 69 grains per gallon, and the organic matter to 6tl. The propor- 
tloiui at other places at high and low tides are given in the fifth table of the AppMidix* 
and they show that the sea-water has risen to a great height in the bed of the 
river. Now, all experience proves that whenever such a mixture as this occurs at 
U^ temperature, pntrefoction of a most offensive character is set up. The sew- 
age and the organic matter, and sulphates of the sea^water, have acted on eadi 
ouier, and have produced the state of things with which, for the last fortnii^i,«^ 
have been so finniliar. The inky appearance of the t\\«t ^^aa \)«ecL ^wasAi^Xsi^ "Qej* 
fixation of the raJphnretted hydrogen by the itcfn ot t\jft ^i. 'IWk&SiafcXiRK^^* 
aalratiom ci oar Uvea, tor (xObniive as has been the vv^Kraa v«oYvtAitcQi&.X^«^^««.«. 

TO- 9. 
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it is M noihinff in comparison with what it wonld hare been if the much-ahased 
cJay from the lower shores of the river liad not fixed the miasm in a solid, invola* 
tile form. As it is, however, the gases evolved from the water amount to about 
16 cable inches per gallon. They consist chiefly of carbonic add with ammonia, 
nitroffen, and a trace of oxygen. They do not contain solnhuretted hydnogeD. 
bat mey contain a stinkine vapour which is in the highest aegree offensive, and 
which inhaled produces slight headache, giddiness, and naosea. The water at 
midstream is charged with the higher forms of animal and vegetable infhsorial 
life : but that at the shore is so lethal in its qualities, that nolMsg exists in it but 
tito lowest forms of Amgi and the simplest of living creatures. 

With all this condition of the Thames, however, the health of the metropolis 
has been remarkably good, and the fact is illustrated not merdy by the mor&Uty 
returns, but also bv the still more significant returns of sickness. In the oorre- 
sponding period of last year, the cases of fever, diarrhoea^ and dysentery attended 
in the City by the medical officers of the unions amounted to ^ of the former 
and 181 of the latter ; but during the past quarter they were only 202 of the 
former and 94 of the latter. It may be thought, perhaps, that as the City is only 
a small section of the metropolis, it does not represent the condition of the whole; 
but returns have been collected by the medical officers of health thronghoot 1^ 
whole of the capital, and those, like the last, show a great falling off in the pro- 
portion of zymotic disease. In the twelve weeks of last year there were nearly 
80,000 cases of sickness returned, and during the present period returns have 
been more fblly obtained, and they embrace as many as 114,000 cases of sidmeas. 
Of the former, the proportion of fever cases amounted to 22*4 per 1000, and of 
diarrhcea and dysentery to 40'6; but of the latter, the proportions are 10^ sod 
26-1. 

I am not in a condition to account for these remarkable fiM^ It may be that 
the prevailing winds of the season have diluted the miasm, and have wafted it 
quickly away from the more densely populated parts of the City: or it maybe 
that the unusual amount of ozone in the air has exerted its beneficial influence by 
oxidizing the organic poison ; or it may be that the strength of the human system 
atlter the bracing influence of winter has been sufficient to resist the morbiiic 
action of the malaria ; or it may be, as Bomc have said, that, offensive as is the 
atink of the vapour, it has no lethal action on the animal system, for, to use the 
words of a reviewer in one of the medical journals, "there is no necessary con- 
nexion between bad odours and poisonous miasms ; for we find that some of the 
most pestilential places in the world, such as the mouths of certain African rivers, 
the sundcrbunds of the Granges, the Pontine Marshes, and our own fbna, give no 
evidence of a poison by their odour ; while conversely we may have an atmosphere 
charged with the most horrid stinks without its being dangerous to health, or, at 
any rate, productive of fevers, &c." My own opinion is, that the effects of the 
Thames vapours have been warded off by the healthy and vigorous condition of 
the body at this season of the year ; and that if the putrid miasms come to operate 
npon us during the autumn, when the vital powers are exhausted and the «^*ii™»l 
Dnune relaxed by the heat of summer, the effects may be very serious. 



SULPHURETTED HTDB06EN IN THAMES WATBB. 

Dr. Medlock has communicated to Th£ Builder, the following 
result of some experiments he has recently made with the view of 
deciding the much-vexed question regarding the existence or non- 
existence of Sulphuretted Hydrogen in the Water of the Thames. 

When we bear in mind the enormous quantity of sewage, rich in 
sulphur compounds, which daily flows into the river, it will be evi- 
dent that much sulphuretted hydrogen must be present, although, 
strange to say, several eminent analysts have failed to detect it by 
chemical tests, and have consequently denied its existence. 

Becently, I have collected several samples of Thames water from 
the pier of Hungerford- bridge. In each specimen I recognised 
sulphuretted hydrogen, but the qu«.'n\.\\^ Va >iXx« ^assc^W vvxled con- 
nderably. The method adopted iox dfi\AQ.V\n^ \N3^& ^gM^^w^ k&Ss^ 
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lows : — ^A pint of water was introduced into a glass flask, over the 
mouth of which was placed a piece of white blotting-paper, moist- 
ened with acetate of lead. On gently heating the water, the test 
paper became in a few minutes discoloured by the sulphuretted 
hydrogen expelled, but the depth of colour imparted to the paper 
di£fered very remarkably : in some, the colour was a light brown ; 
in others, almost black. This variation of colour was due, as subse- 
quent experiments proved, to the degree of agUation to which the 
water was exposed previously to analysis. If a bottle was only 
pofrtiaUy filled, tiie shaking of the water in its carriage from the 
river to the laboratory expelled nearly every trace of gas, and on 
removing the stopper it escaped ; but in bottles quite filled and well 
stoppered no agitation could take place, and consequently the gases 
remained in solution. This may perhaps explain why several chemists 
have recently failed to detect sulphuretted hydrogen in Thames 
water. 

Having noticed this peculiar circumstance, it appeared important 
to determine the rapidity with which sulphuretted hydrogen is 
expelled from water by agitation. To this end I prepared a quantity 
of sulphuretted hydrogen water, containing in each impenal pint 
14'72 cubic inches of gas, at 60 degrees Fahrenheit. 

A pint of this solution gently stirred in an open glass beaker for 
five minutes lost 11 '57 cubic inches, and retained 3*15 cubic inches. 

A second pint, stirred for ten minutes, lost 13*95 cubic inches, 
and retained 0*77 cubic inch. 

A third pint, stirred for twenty minutes, lost 14*29 cubic inches, 
and retained 0*43 cubic inch. 

A fourth pint, stirred for half an hour, retained only sufficient 
sulphuretted hydrogen to impart, when heated, but a very slight 
ook>nration to lead paper. The above experiments were made in a 
room of a temperature of 63 "* Fahr. At a higher temperature, the 
escape of the gas is much more rapid and complete. 

During the recent hot weather, the water of the Thames has 
attained a temperature of from 70° to 75° ; and as the slightest agita- 
tion of the water at this temperature will cause the expulsion of 
nearly all the sulphuretted hydrogen it receives from the sewers, your 
readers may form some idea of the extent to which the atmosphere 
near the river has been recently contaminated. 

I have made an extensive series of experiments with other gaseous 
products of the decomposition of animal matter ; but as the details 
would oooupy too much of your valuable space, I will confine myself 
to mentioning the important fact, that of all the gases which are 
soluble in water, more than nine-tenths of the quantity of gas held 
in solution is expelled by ten minutes' agitation. 

MOBBELL'S DISINFECTINa FLUID. 

This Teiy useful Disinfecting and Deodorizing Fluid is a highly 
concentrated solution of chloride of zinc, w\i\c£. \a <^T\aca^'<3 ^t^\^ 
rable to chloride of lime in all cases where the corcost^^ ^^«c ^"^ 
s^ong' odoar of the latter are objectionable, aa Vsi »^^ TocpnA, ^"^ 



198 YEARBOOK OF FACTS. 

indeed in dwellings generally. The chloride of zinc is comparatiTefy 
iBoffensive as regards smell or corrosive vapours, and has been proved 
at the same time to act as a powerful disinfectant. It appears to 
be now in very general use in her Majesty's service, and in passengw 
and merchant c^ips, &c. 

AIB OP TOWNS. 

T)s. Angus Smith has read to the Chemical Society a pi4>er <' On 
the Air of Towns." The author had not been able to detect ozone 
in the air of Manchester, but at some little distance it was easily 
recognisable when the wind was not blowing from the town. The 
air of Manchester waa always acid, and the rain-water so acid as 
iaunediately to redden litmus infusion. Dr. Smith employed per- 
BHuaganate of potass as a reagent for estimating the amount of 
organic matter in the air. Among other results, he found that a 
definite amount of a standard solution of the salt was decolourised 
by 22 measures of au* from the high ground in the neighbouriiood of 
^^ton, by 9 measures of air from an open street in Mandiester, by 
5^ measures of air from between some small houses on the banlcs m 
tluB Medlock river, by 2 measures of air from a closed carriage of 
passengers, and by 1 measure of air from the backyard of a house in 
a low and closely-built neighbourhood. A very noticeable difference 
was observed when blood was agitated with different varieties of air. 
Contrary to expectation, the air of the town was found to exert a 
greater reddening effect than the air of the sea-shore. 



OZONOMETER. 

De. Lankesteb has exhibited to the British Association an 
Instrument for Measuring the Constant Intensity of Ozone. This 
ozonometer consisted of two small rollers included in a box, which 
were moved by means of ordinary clockwork. Over the roller a 
strip of paper, prepared with iodide of potassium and starch, is 
allowed to revolve, the paper becoming exposed to the air for an inch 
of its surface in the lid of the box. Twenty-four inches of paper 
pass over the rollers in the course of the twenty-four hours, and thus 
rasters, by its colour, the intensity of the action of ozone in the 
atmosphere. By this instrument the intensity of the ozone for eveiy 
hour in the twenty-four could be registered, and minima and 
maxima with an average be ascertained. The register of ozone 
could also be compared with those of the anemometer, and the reht- 
tion of ozone to the direction and force of the wind ascertained. Dr. 
Lankester pointed out the importance of ascertaining the preeence of 
ozone, on account of its undoubted relation to h^sdth. He drew 
attention to a series of tables which had been drawn up from the 
registrations of the anemometer made at London, Blackheath, 
and Felixstow, on the coast of Sufiblk. From these it was seen 
that the relation of these three places was as 0, 22, and 55, The in- 

sirument acted also as a dock, and the time could be aocuiately 

marked upon the ozomzed paper. 
Jlfr. JVfanhall made BOiae remivrka onVva o^m <$CMWE^v«^QiaRA ^^00020% 
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the last twelve months, and stated that he had not been able to 
discover, though assisted in the investigation by medical gentlemen, 
that there was any obvious connexion between ozone and the state 
of health, " 

DEODOBIZlNa AND DISINFEOTING PBOOESS. 

Messbb. Condt have, at their Chemical Works at Battersea, 
made some experiments with their Disinfecting Fluid, which con- 
sists of solutions of manganate, or per-manganate of soda or potash 
— salts which, in consequence of their containing and emitting with 
facility a large quantity of oxycen, are peculiarly applicable to pur- 
poses of disinfection and deodorization. Used as a test of the 
purity of water, these results were obtained — that while distilled 
water assumed and retained to a great extent the purple colour of 
the fluid when mixed with it, the presence of organic matter was 
indicated in the case of 'spring and less pure water by the rapid de- 
colourisation of the disinfecting substance. The action of the fluid 
as a test of the comparative purity of different waters having been 
thus ascertained, its operation as contrasted with that of lime, which 
has been used at an expense of 1500Z. per week to obviate the stench 
arising from the Thames, was shown by the following process. 
Two large slasses were filled with sewage water emitting a most 
offensive odour, that in one of the glas^ being subjected to the 
action of lime, while into the other a small quantity of the disin- 
fecting fluid was poured. Both those substances operated effectually 
as precipitants, but it was alleged that, whereas in the case of the 
former deodorization simply had taken place, in the case of the 
latter actual disinfection had been produced, owing to the fact that 
the organic impurities contained in the water which had been sub- 
jected to its influence had undei^gone a process of combustion, and 
that the cause of the odour or putrefaction had in consequence been 
permanently removed, instead of being merely temporarily dis- 
guised. 

In illustration of this view, the test of its capability to i*etain the 
colour of the disinfecting fluid was applied to the water in each of 
the glasses, when the continued presence of organic matter in that 
which had been treated by lime, and the absence of such matter in 
the instance in which the fluid bad been used, would appear to be 
established by the decolourization in the one case, and the retention 
of the colour in the other case, of the disinfecting agent. The result 
of the application of such an agent at the various outlete of the 
fiewers running into the Thames would be, in the opinion of the 
patentees, to obviate a nuisance which has now assumed so serious 
a character. It is admitted that the process would involve a consi- 
derably larger outlay than would be necessary in the case of lime ; 
bnt then the Messrs. Condy contend that that outlay would be more 
than counterbalanced by the value of the deposit which would be 
created under the operation of their scheme,- and which they say 
would retun all its fertilizing properties, Nv\^e >i)a»X. ct«a.\ft.^ xoAsa 
Hhe Motion of lime bad been proved by ex^ensncft V> ^ Q^\a::^Jtf^idc3 
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worthless as a fertiliziDg agent. Nothing, it may be added, could 
be more complete than the success of the fluid in rendering the im* 
pure water upon which it acted clear and devoid of all oS&oBive 
odour. How far it would tend to solve the great Thames problem 
it is for the proper authorities to determine. — Time$* Report, 

THE PRESERVATION OP THE DEAD. 

The process patented by M. Falcony, a French chemist, for 
Embalming and Preserving Dead Bodies, though it has for sevenl 
years been in use in some of the principal cities on the continent, 
has but recently been introduced into this country, and even yet it 
is little known, if at all, beyond the limits of the medical professioo. 
It is probable, however, that the highly successful result of an experi- 
ment which took place recently at the Grosvenor School of Medi- 
cine will not only establish its efficiency among the medical autho- 
rities of Loudon, but will lead to its general use throughout the 
countr}% The prepaititions of M. Falcouy are of two kinds — one, a 
fluid, intended to preserve the body from decay for an indefinite 
period ; and the other a powder, designed to prevent decomposition 
for a considerable time, or to arrest active putrefaction if it have 
already commenced. Both processes were subjected to a minute 
examination, but it was to the latter, as being of greater impor- 
tance and utility than the other, that attention was chiefly directed. 
The subject of the expeiiment was the body of a man who died of 
erysipelas on the 2l8t of September. It was taken to the school o« 
the 24th in an advanced stage of putrefaction, the head and face 
being greatly swollen and discoloured. The trunk was also much 
decayed, and it was pronounced by Dr. Halford, the lecturer on 
anatomy, to be totally unfit for dissection. 

On the following day, the 25th, M. Falcony commenced his 
opei-ations, which were conducted in the presence of several gentle- 
men of considerable professional eminence. He covered the bottom 
of the coffin with his powder to the depth of about three inches ; on 
this the body was placed, and then covered over with the antiseptic 
powder mixed with sawdust as a vehicle. In about ten minutes not 
a trace of the offensive smell remained, and when the body was 
uncovered, after the lapse of between three and four weeks, it was 
found to be in the same condition as when it was put into the hands 
of M. Falcony. The powder had arrested the putrefaction, and 
none of those present were sensible of any unpleasant odour. A 
hand, into which a small quantity of the fluid intended for the per* 
manent preservation of the dead had been injected some weeks, was 
also produced. The skin still remained white, and no smell was 
emitted, although the hand had been placed in water and subjected 
to other conditions favourable to decomposition. Dr. Halford con- 
gratulated M. Falcony on the successful result of his experiments, 
which proved that his invention was of the highest value, and might 
be made extremely beneflcial in a sanitary point of view. M. 
Falcony delivered a short address in "ErenciVi, m vrhich. he referred te 
the cordial reception he had. met w\\»\i Vxi 1£a^u^, viA cssi^aiucaXR^ 
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upon the advantages which his discovery was calculated to confer on 
mankind — in the first place, by the prevention of those innumerable 
contagious diseases which. result from the miasmata emitted from 
dead bodies in certain cases ; secondly, by preserving the remains 
of deceased persons for the inspection of friends and relatives residing 
at a distance ; and, thirdly, by subserving the purposes of justice in 
cases of suspected poisoning. He did not pretend, he said, to have 
brought this interesting department of chemical science to perfec- 
tion ; what he had done would be surpassed by others, but il faut 
frayer le chemin, and in the meantime we ought to avail ourselves of 
the advantages which society might derive from his studies. — Times* 
Report, 

EXPERIMENTS ON DIGESTION. 

The following Notes have been communicated to the British 
Association by Dr. G. Harley. The communication was illus- 
trated by numerous experiments showing the properties of the saliva, 
the gastric juice, the bile, and the pancreatic secretion. The 
author stated that, contrary to an opinion lately published by 
Bernard, the distinguished French physiologist, he had found that 
the human saliva contains both sulphoCyanide of potassium and iron. 
The latter substance, however, can only be detected after the 
organic matters contained in the secretion are destroyed by burning. 
Dr. Harley had ascertained that a person of nine stone secreted 
between one and two pounds of saliva in twenty- four hours. The 
Siastric juice, the author says, does not destroy the power possessed 
by the saliva of transforming starch into sugar ; consequently, the 
digestion of amylaceous food is continued in the stomach. The 
gastric juice has the property of changing cane into grape sugar. 
The author made some remarks upon the cause of the gastric juice 
not digesting the living stomach ; and said that his experiments 
showed that it is not the epithelium lining the organ which prevents 
its 1)eing digested, but the layer of thick mucus which covers its 
walls. When the latter substance is absent, the gastric juice attacks 
the wails of the living stomach, and digests them ; causing perfora* 
tion and death. As regards the bile, it seems that this secretion 
takes an active part in rendering the fatty matters of our food 
capable of being absorbed into the system. The most curious of all 
the digestive fluids, however, is the pancreatic secretion, for it unites 
in itself the properties of all the others. It not only transforms' 
starch and other substances into sugar, but it emulsions fats, and 
even digests protein compounds. As a remedy in indigestion, 
pancreatine should be greatly superior to pepsin, which can only 
digest one kind of food — namely, protein. The author said he had 
been labouring to obtain pancreatine in a perfectly pure state, and 
had been, to a certain extent, successful. With pancreatine, we- 
shoald be able to digest any kind of food we pleased ; therefore, 
the obtaining of it in a state of purity would prove an. m'^^\^\^Jc^fo 
boon to suffering humanity. 
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SUOAB AMD THB LiVBU. 

Soke new facts have been lately brought to light by Dr. Pavy, in 
his researches into the Sugar-forming Functions of the liver, dis- 
covered by Mens. Bernard, and communicated by him to the 
French Academy of Sciences. From many experiments made, Dr. 
Pavy found that the condition of the blood after death cannot be 
taken as indicating its state during life ; for while the £&ct exists 
that sugar may be found in the blood after death, if the blood be 
extracted during life there is scarcely any appreciable amount of 
sugar to be discovered. The researches of Bernard had taught that 
■a material naturally existed in the liver which was very susceptible 
of conversion into sugar. Dr. Pavy sought for an agent to check 
the transformation of this sugar- forming material, and found that 
potash possessed it without destroying the principles concerned. A 
strong solution was then injected into the liver through the portal 
vein immediately after death, when the organ presented scarce a 
trace of sugar ; but a liver thus treated after an interval gave the 
usual strong reaction of sugar. The sudden abstraction of heat 
irom the liver immediately after death produces the same effect of 
arresting the production of sugar. Division of the spinal cord, when 
the weather is cold or tempei^te, produces a reduction of the tem- 
perature : if an animal is killed when thus cooled down to 70°, tiie 
liver is found free from sugar. The presence or absence of sugar in 
the liver of frogs is also dependent on the temperature of the animal 
at the time of death. Dr. Pavy suggests the name of "hepatine" 
for this sugar-forming material, instead of Bernard's * * glucogenic 
matter." Now, the amount of hepatine varies according to diet. It 
is greater under a vegetable than an animal diet, and the amount is 
increased by the addition of sugar to the animal diet. If hepatine is 
introduced into the circulatory system, a saccharine state of the 
blood is induced, and a strongly-marked diabetic condition of the 
urine may be established. But while these &cts have been elicited, 
it remains yet to be shown how hepatine resists transformation into 
sugar during life, when it is so rapidly changed at an elevated tem- 
perature immediately after death. — Critic Report, 

BEET-ROOT DISTILLERIES. 

Mr. F. Weekes writes from Bolney Lodge, Sussex, June 22, 
1858 : "The Report of the Commissioners of Inland Revenue shows 
that on an average their distilleries had not yet been worked three 
months, nor was either of them now quite finished or perfectly com- 
pleted ; in which state 4895 tons of beet and mangold had been 
<listillecl, producing about 40,000 gallons of proof spirit, similar to 
what the greater part of the French brandy sent to this country is 
made of. The eminent French distiller, Leplay, is erecting fourteen 
root distilleries this year for different proprietors in France, to all of 
whom, and to many others who have carried on the same business 
for years in that country, I can give you reference. I believe it 
njRjr attain to great success and bene&t IxerQ to the public generally, 
tending to produce a larger auppVf oi^io^^^icox^^xATsv«aX,,^\as3sl^!Dla 
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•growih of roots will always promote. As one instance under a 
short trial, some cull South-down lambs I purchased on July 5 last, 
at 12«. 6<f/each, and sold last week, fatted almost entirely on the 
steamed roots, at 38«. each, after taking a better fleece of wool than 
usual ; nor could I have fatted them so well on any other produce. 
And in so steaming the roots, is it not better to oatdi the steam and 
condense it into sjurit than let it go up the chimney to evaporate in 
the air ? It must be better, as paying for the work and supplying 
as good an article at home for nearly half the price we now pay for 
the same from France. My stock are now feeding on roots distilled 
last December, the process being a great preservative of them, on 
which cows, sheep, pigs, and horses feed greedily, as other 
agriculturists with similar distilleries fully testify." 



ALCOHOLIC FKBMEKTATION OF 8U0AB. 

M. Pastbub has observed (Comptes Jtendtbs, vol. xlvi. p. 179,) 
that, in the alcoholic fermentation, a portion of the sugar becomes 
changed into succinic acid. When the fermented liquid is eva- 
porated, and precipitated with a silver salt, the precipitate decom- 
posed by sulphuretted hydrogen, and the liquid evaporated, the 
succinic acid is obtained in crystals. The quantity amounts to a half 
per cent, of the fermented sugar. In wine, also, Pasteur found 
succinic acid. According to the same chemist, glycerine also in- 
variably occurs among the products of the alcoholic fermentation 
of sugar ; and he estimates its amount at 3 per cent, of the fermented 
sugar. It is further contained in all fermented liquors, and especially 
in wine. — Philosophical Magazine, No. 108. 



MINSBAL CANDLBS. 

The Bev. Mr. Barlow has read to the Boyal Institution, a paper 
" On Mineral Candles and other Products manufactured at Bel- 
mont and Sherwood, by Price's Patent Candle Company," according 
to processes patented by Mr. Warren De la Rue. 

1. The raw material ig a semi-fluid napbtha» drawn up from wells in the neigh- 
bourhood of the river Irawaddy, in the Burmese empire. In its raw condition, 
the substance is used by the natives as a lamp fiiel, as a preservative of timber 
against insects, and as a medicine. It is partlv volatile, and is imported in 
bermetically closed metallic tanks. Beichenbaeh, Christison, Gregory, Beese, 
Yoon^, Wiesman (of Bonn), and others, have obtained from pea^ and other 
orgamc minerals, solids and liquids bearing some physical resemblance to the 
one procured from the Burmese ni4>htha; bat the first>named products have, in 
every instance, been formed by the decomposition of the raw material. The j^ro- 
eeu of De la Bue is, from first to last, a simple separation, without chemical 
change. 

2. Tkeproeenea adopted. — ^Inthe commercial processes, as carried out by Mr. 
<3eorge Wilson, the crude naphtha is first distilled with steam at a temperature of 
212° Fahr., about one-fourth being separated by this operation. The distillate 
eousists of a mixture of many volatile hydro-carbons ; and it is extremely difficult to 
separate them from each other on account of their vapours being mutually very 
dimisable, however different may be their boiling points. In practice, recourse is 
had to a second or third distillauon, the products of which are classified according 
to their bdling points or their specific gravitle8,viYi\e\vT«v\'^lNsiSk.*^fSl\Ki*^^^ 
the lightest coming over first. It is worthy of notice, tYittJt \Jmsm^ ui3\\3!M»fc^^^^^ 
»^dg were distmed ftam the OTiginal mater\al w>tti ^e»xi ot X>aft \«as«««K«»* 
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of boiling water, their boiling points range from 80° Fahr. to upwards of 400^ 
Fahr. 

These liquids are all colourless, and do not solidify at any temperature, however 
low, to which they have been exposed.* They are useftil for many purposes. All 
are solvents of caoutchouc. The vapour of the more volatile. Dr. Snow has found 
to be highly anaesthetic. Those of the lower specific gravity, called in oommeroe 
Sherwoodole, have great detergent power, reamlv removing oilv stains from silk, 
vdthout impairing even delicate colours. The distillates of higher specific graW^ 
are proposed to be used as lamp-fiiel ; they bum with a brilliant white flame ; and, 
as they cannot be ignited without a wick, even when heated to the temperature of 
boiling water, they are safe fur domcstio use. 

A small per centage of hydro-carbons, of the benzole series, comes over vrith 
the distillates in this first operation. Messrs. De la Rue and MuUer have shown 
that it may be advantageously eliminated by nitric add. The resulting subatanoesy 
nitro-benzole, &c., arc commercially valuable in perfumery, ^ 

After steam of 212° has been used in the distillation just described, there is Idit 
a residue, amounting to about three-fourths of the original materiaL It is ftued, 
and purified from extraneous ingredients (which Warren De la Bue and H. 
Miiller have found to consist partly of the colophene scries) by sulphuric add. 
The foreign substances arc thus thrown down as a black predpitate, fh>m which 
the supernatant liquor is decanted. The black predpitate, when freed from acid 
bv copious washing, has all the characteristic properties of native asphaltum. 
The fluid is then transferred to a still, and, bv means of a current of steam made 
to pass through heated iron tubes, is distilled at any required temperature. The 
distillates obtained by this process are classed according to thdr distiUing-point^ 
ranging from 300° to 600° Fahr. The distillations obtained, at 430^ Fahr. and 
upwards, contahi a solid substance, resembling in colour and in many physical and 
chemical properties the paraffine of Beichenoach; like it. it is electric, and its 
chemical affinity is very feeble : but there are reasons for believing that a difference 
exists in the atomic constitution of the two substances. The commercial name of 
Belmonfine is proposed for the solid derived from the Burmese naphtha. Candles 
manufactured from this material possess great illuminating powei. It is stated 
that a Belmontine candle weighing ith lb., will give as much light as a candle 
weighing \ lb. made of spermaceti or of stearic acid. Its proper^ of fhsing at a 
very low temperature into a transparent liquid, and not decomposing below 600* 
Fidir., recommends this substance as the material of a bath for chemical purposes. 
As to the fluids obtained in the second distillation, already described, they all 

Sossess great lubricating^ properties; and, unlike the common fixed oils, not being 
ecomposable into an acid, they do not corrode the metals, espedally the alloys ef 
copper, which are used as bearings of mac^hinery. This aversion to chemical eom- 
bination, which characterizes all these substances, afibrds not only a security 
against thebrass-work of lamps being iryured by the hydro-carbon burnt in them, 
but also renders these hydro-carbons the best detergents of common oil-lamps. It 
is an interesting physical fact, that some of the non-volatile liquid hydro-carbons 
possess the fluorescent property which Stokes has found to reside in certain vege* 
table infusions. 

3. Chemical constitution of these hydro-carbons. — On this subject, there will be 
found a short memoir by Warren De la Bue and Hugo Miiller, in the Proceedings 
of the Boyd Society, vol. viii.,*page 221. The researches referred to in that 
memoir are nearly completed. The principal constituents of the Burmese naphtha 
are — (a), (the largest in proportion) a substance identical in composition with 
either the hvdurets or the radicals of the ethyle series ; (b) substances of the benzole 
series formmg a comparatively small portion. It has, however, been ascertained 
that some of the hydro-carbons of this aromatic series differ in their chemical and 
physical properties from the anaJogous members of the same series obtained from 
the usual sources. This difference is most strongly marked in the case of cumole 
and its higher homologues of the benzole series,t [c) the colophene series already 
adverted to. 

An iraporiant characteristic of the Burmese naphtha is its being almost entirely 
destitute of the hydro-carbons belonging to the oleflant-gas series. 



* The fheezing mixture of solid carbolic acid, asxd elhet does not affect the fluidity 
of these bodiea. 
f In niastration of this view may be cited. C\»aOQ!ft ^^iwcn ^1«.^s«nfe«oaAsi 
-ifl/ Ur, boUing at 185° Fahr., and not aoAi^^^? aX ^"2? . 
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NEW OIL FOB FUBE "WHITE LIGHT. 

Pbiob's Patent Candle Company have prepared '^Belmontine 
OO," which they believe to be the cheapest artificial source of Pure 
White Light. At the late Meeting of the British Association, at 
Leeds, Mr. Warren De la Rue exhibited, in an improved Reflect- 
ing Stereoscope, (made by Smith, Beck, and Beck,) his splendid 
8- inch Lunar Photographs, after a series of trials, illuminating them 
with Belmontine Oil in a new Argand lamp, made by Tylor and 
Sons. These views of the Moon surpassed any object previously 
exhibited, to which the beauty, constancy, and purity of the light 
materially contributed. The Belmontine Oil will also burn in some 
of the lamps used for paraffine, and even in some of the old cam- 
pliine and Vesta lamps. 

COMPOSITION FOB DESTROYING THE RED SPIDEB, MILDEW, ETC. 

Mb. G. F. Wilson (manager of Price's Candle Company,) has 
succeeded in discovering an effectual remedy for mildew and red 
spider, wholly free from the objections attaching to sulphur, either 
in powder or in a volatile state. *' How valuable that agent is, 
(says the Gardeners* Chronicle^) we all know ; but it is troublesome 
to apply, uncertain in its action, and, if mismanaged, more mis- 
chievous than the evils it counteracts — ^as, for example, when it is 
fired, the effect of which is to charge the atmosphere with fumes of 
sulphurous acid, one of the most fatal to vegetation of all known 
substances." 

The new remedy, named the *'Gishurst Compound," is a soap, 
which, being dissolved in water and applied with a syringe, does 
effidctually and without the least risk all that flowers of sulphur can 
do. Six ounces of the soap in a gallon of water killed mildew for 
the time, and continued to keep it down when applied weekly. Pot- 
roses, after three applications, became nearly clean, and were in 
fact saved ; their soft young points indeed were killed, but that was 
of no importance ; the rust of Moss-roses disappeared before its 
.action. In other hands red spider was effectually kept down ; 1 lb. 
of the soap dissolved in 4 gallons of water completely cleaned even 
Peach-trees after two or three applications, the trees having been 
well syringed a day or two afterwards. 

It will prevent and destroy red spider, mildew, scale, meal-bug, 
thrip, and green and brown fly. We have seen testimonies to its 
efficacy on the most virulent mildew from Mr. Rivers, the extensive 
rose-grower. Mr. Reicher, the head of the amateur Orchid growers, 
has succeeded with it admirably in loosening scale ; Sir William 
Hooker has employed it, with great benefit, in Kew Gardens ; and 
Messrs. Dickson, of Chester, have used it and recommended it with 
equally beneficial effect. ^ 

FHOTOOHEMIOAL BESEAROHES. 

Pbof. Bunsen and Db. H. E. Robcoe, a.t \.\ie <^q&& oil «. ^cpcsbss^- 
nioation to the Boyal Society, on **The OpVlvciiV «a^ C»V«cKtf5s\ '^^ 
tioetion of the Chemical Rajb^** ^ve "aa t^© coTH^'a«i\o^^^"a^'^*^'^'* 
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observations, that the coeffifiienti of extinction of pare chlorine for 
ohemioal rays from yarions sources of light are very di£Eerent. The 
depth to wluch such light must penetrate chlorine at 0** and 0*76, in 
order to be reduced to ^ of its original intensity, is — 

1. Forafiameofcoal-ffos 173*3 mm. 

2. Reflected zenith light, morning . . . 46*6 mm. 

3. Reflected zenith light, evening .... 19*7 mm. 

Hence it is seen that the chemical rays reflected at different times 
and hours not only possess quantitative but also qualitative diffe- 
rences, similar to the various coloured rays of the visible spectrum. 
Had nature endowed us with the power of discriminating the che- 
mical rays, as we do the visible ones, by impressions of varying 
colour, we should see the rosy tints of morning pass in the course 3^ 
the day through all the gradations of colour until the warm evening 
ones at length succeed. 

A long and continued series of observations must be made before 
we are able to appreciate the influence which these qualitative dif- 
ferences in the chemical rays exert upon the photochemical pheno- 
mena of vegetation. That this influence must be of the greatest 
importance is evident from the varying effects produced in other 
photochemical processes by differences in the solar light. We need 
only mention in proof of this assertion the &ct, well known to all 
photographers, that the amount of light, photometrically speaking, 
g^ves no measure for the time in which a given photochemical effect 
is produced, and that a less intense morning light is always preferred 
for the preparation of |>ictures to a bright evening light. 



Sir John Herschel, in his Address as President of the Ohe 
Section of the British Association, at their late Meeting, said : 

" Hitherto the more attractive applications of photography have 
had too much the effect of distracting the attention from the purely 
chemical question which it raises ; but the more we consider them in 
the abstract, the more strongly they force themselves on our notice ; 
and I look forward to their occupying a much larger space in the 
domain of chemical inquiry than is the case at present. That light 
consists in the undulations of an ethereal medium, or at all events 
agrees better in the characters of its phenomena with such undula- 
tions, than with any other kind of motion which it has yet been 
possible to imagine, is a proposition on which I suppose the minds of 
physicists are pretty well made up. The recent researches <rf Prof. 
ThomsoDi and Mr. Joule, moreover, have gone a great way towards 
bringing into vogue, if not yet fully into acceptation, the doctrine of 
a more or less analogous conception of heat. When we consider 
now the marked influence which the different calorific states of bodies 
have on their affinities — the change of crystalline form effected in 
some by a change in temperature — the allotropic states taken on by 
some on exposure to heat— -or the heat given out by others on their 
restomtion from the allotropic to the ordinary form (for though I am 
aware that Mr, Grore considerB "bia e\ec\.To-de<^Qsv\j^ «sitimony to be a 
compound, I cannot help fancying ^JbaXi «A. «J^. ^^^oNa ^^oj^ \ 
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wliich tbe antimony eadsta in it is an allotropio one), — ^when, I saj^ 
we consider these facts in which heat is concerned, and compare them 
with the facta of photography, and with the ozcmization of o^gen 
by the chemical rays of the dectric spark, and with the striking 
alterations in the chemical habitudes of bodies pointed oat by Draper, 
Hunt, and Becquerel ; and when, again, we find these carried so far 
that, as in tbe expeiiments of Bunsen and Roscoe, we find tbe amount 
of chemical action numerically measuring the quantity of light ab> 
Borbed — it seems hardly possible not to indulge a hope that the pur- 
suit of these strange phenomena may by de^ees conduct us to a 
mechanical theory of chemical action itself. Even should this hope 
remain unrealized, the field itself is too wide to remain unexplored, 
and, to say nothing of discovery, the use of photography merely as 
a chemical test may prove very valaable, as I have myself quite 
recently experienced, in the evidence it has afforded me of the 
presence in certain solutions of a peculiar metal having many of the 
characters of arsenic, but diffenng from it in others, and strikingly 
contrasted with it in its powerful photographic qualities, which 
are of singular intensity, surpassing iodine, and almost equalling 
bromine." ^_____^ 

PHOTOGRAPHIC PROGBESS. 

«Phot06BAPHY," said Professor Owen, in his Address to the 
British Association, " is now a constant and indispensable servant in 
certain important meteorological records. AppUed periodically to 
living plants, photography supplies the botanist wdth the easiest and 
best data for judging of their rate of growth. It gives to the 
zoologist accurate representations of the most complex of his subjects, 
and of their organization, even to microscopic details. Tlie engineer 
at home can ascertain, by photographs transmitted by successive 
mailB, the weekly progress, brick by brick, board by board, nail by 
nail, of the most complex works on the Indian or other remote rail- 
roads. The physician can register eveiy physiognomic phase accom- 
panying the access, height, decrease, and passing away of mental 
d2S«!ise. The humblest emigrant may carry with him miniatures, 
such as Dow could not have equalled in the perfection of their finii^, 
of scenes and persons which will recall and revive the dearest affec- 
tions of the home he has left." 

The Report of the Kew Committee of the Association states that 
I^iotography has been called into requisition for tbe purpose of re- 
cording observations. It says : " The photo-heliograph, erected in 
the<dome of the Observatory, has been repeatedly at work since the 
beginning of last March, and excellent photographic pictures of the 
solar spots and faculse were obtained. Certain alterations have been 
made by Mr. Welsh, in order to regulate the time of exposure of the 
ooUodion plate to the sun's action ; with these alterations, the instru- 
ment gives very good results ; but certain improvements in the 
arrangement of the secondary magnifying lens at« ^xkAKx <^\!issi.^ 
ration, with a view of avoiding tbe depicWon, otv ^^fckft '^'^'^^^ 
n^tUire, of tbe inequalities of the glaaaoB '^fYnfiVi eovsiV^ik^'^* ^!>:v<s^ 
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committee recommend that arrangements should be made for the 
appointment of a competent assistant, who will undertake the 
taking of photographs, and the preparing of a certain number of 
copies for distribution to some of the principal British and foreign 
observatories." To follow out this recommendation of the com* 
mittee, there will be necessarily an increase of expenditure, amount- 
ing to nearly 1501, per annum. 

Micro-photographic Process. — Mr. Bryson, of Edinburgh, has de- 
vised a very convenient form of apparatus, consisting of a camera 
which, being in one piece, cannot be lengthened or shortened, as is 
the case with the common one. At the one end, or front of the 
camera, instead of the ordinary lens, is fixed a brass tube for sop* 
porting the object-glass of a microscope ; and at the upper end, as 
well as at the centre and half way between these two last points, 
may be inserted the ground focusing glass, or the frame which holds 
the sensitive plate. The stage, where the object to be taken is 
placed, slides upon a brass rod that projects from the front of the 
camera beneath the lens, thus constituting the coarse adjustment; 
while a fine focus is obtainedias follows : — The object-glass, by means 
of an adapter, is screwed to a brass tube, which slides within a larger 
one, attached, as already mentioned, to the front of the camera. By 
a fine screw and an opposing spring, the smaller tube may be more 
or less enclosed within the larger one, and consequently the object- 
glass brought nearer the stage, or removed further from it. The 
screw is connected by a metal rod, with a handle conveniently placed 
at the other end of the camera. Sometimes a microscope itself is 
attached to the camera, in which case the stage and focusing appa- 
latus are not required. Those who are possessed of a microscope 
and one of the ordinary landscape or portrait cameras, may 
succeed in the process if they remove the lens from the camera and 
substitute for it the microscope deprived of its eye-piece ; care, how- 
ever, must be taken that a line passing longitudinally through the 
compound body of the microscrope shall fall at right angles upon the 
ground glass, and also that all extraneous light be excluded from 
Sie camera. The photographs may be taken by the ordinary col- 
lodion process. The time of exposure of the sensitive plate in the 
camera varies from a second up to even five minutes, if the day be 
dull. The light may be obtained by pointing the camera directly at 
the sun or a white cloud, or, more conveniently, indirectly from the 
sun by means of a mirror. The interposition of a piece of ground 
glass between the mirror and the camera diffuses the light over the 
field, and also renders it whiter and more agreeable. — Proceectings 
of the JRoycU Botanical Society of Edinburgh. 

Fading of Photographs Prevented. — ^There has been read to the 
British Association, a letter from Mr. W. M *Craw, of Edinbui^b, 
to Sir D. Brewster, ** On a New Means of Preventing the Fading 
of Photographs." To accomplish this object, Mr. M'Craw has 
adopted the following formula *. — 
J. Take the white of eggs and add a\)o\xt ^o ^^t <i^Tv\.. q^ ^ «'«^^xt:«^^^l^«^Ses&. <& 
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• 
eomnum salt (to be well beftten up and allowed to subaide). Float the paper 
on the albmnen for thirty seconds, and hang up to dry. 

2. Make a saturated solution of bichromate of potassa, to which has been added 
26 per cent, of Beaufoy's acetic add. Float the paper on this solution for an 
instant, and when dry it is fit for use. This must be done in the dark room. 

3. Expose under a negative in a pressure frame in the ordinary manner, until 
the picture is sufiBcienUy printed in all its details; but not over printed, as is usual 
with the old process. This requires not more than half the ormnary time. 

4. Immerse the picture in a vessel of water in the darkened room. The unde- 
composed bichromate and albumen then readily leave the light and half-tints of 
the picture; change the water frequently, until it comes from the prints pure and 
elear. 

5. Immerse the pictures now in a saturated solution of proto-sulphate of iron 
in cold water for five minutes, and again rinse well in water. 

6. Immerse the pictures again in a saturated solution of gallic acid in cold 
water, a>d the colour will immediately begin to chanee to a fine purple black. 
Allow the pictures to remain in this until the deep shadows show no appearance 
of the yellow bichromate. Repeat the rinsing. 

7. Immerse finally in the following mixture : — 

Pvrogallic acid 2 grains. 

Water 1 ounce. 

Beaufov's acetic acid 1 ounce. 

Saturated solution of acetate of lead 2 drachms. 

This mixture brightens up the pictures marvellously — ^restoring the 
lights that may have been partially lost in the previous part of the 
process — deepening the shadows, and bringing out the detail. Binse 
finally in water, and the pictures are complete when dried and 
mounted. The advantages of this process are briefly as fol- 
lows : — First, as to its economy ; bichromate of potassa at 2d. 
per ounce, is substituted for nitrate of silver at 58. per ounce. 
Secondly, photographs in this way can be produced with greater 
rapidity tluin by the old mode. Thirdly, the pictures being com- 
posed of the same materials which form the constituent parts of 
marking-ink, it may be fairly infeiTed that they will last as long as 
the paper on which they are printed. 

Nevertheless, (says the able art-critic in the Daily NewSy) ** there 
seems to have been no assured advance during the year towards 
securmg the permanency of the actual photograph . Notwithstanding, 
also^ the reports from time to time, no successful effort has been 
made to clear the bounds which nature, we believe, has immutably 
imposed in respect to colour ; and the photographer has still to 
contend against her unapproachable extent of light and shade, and 
also the perplexing effects of the different degrees of photographic 
power in the variously-coloured rays." 

New Dry Collodion Process. — Messrs. Murray and Heath have 
published the following statement : — ** The Kev. J. Lawson 
Sisson, who resides at Lausanne, and whose excellent ' turpentine- 
waxed paper* negatives are well known to photographers, has csom* 
nranicated to us a new ' Dry* Collodion Process, which is certain and 
simple — even more so than the 'Fothergill' process. The plates 
idiich it is intended to prepare being properly cleaned, proceed thus. 
Have four dishes of the usual kind ; in three of them put suffi.<Afi.\!du 
filtered rain water (distilled water would \>e \>q\>WS \.^ ^<3fta>a^^^ 
cover A plate ; in the fourth disli put about \Jiaft ^!»a&!b o^wiMVc^ <:Jv- 
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raspbeny eyrup and water, in the proportionfl of (oz. of synip t6 
^ oz. of distilled water. (The raspbeiTy Byrup, whieh there are 
chemical reasoiiB for luing, is that tuually sold by oonfeotioiien.) 
Arrange the diBhes aide by aide, the syrup dish being last. A flbia 
is then coated and sensitized in the ordinary manner, and is pot^ 
film upwards, in the first water dish. A second plate is coated and 
-sensitized, and when ready to be lifted from the nitrate bath, the 
first plate is remo-ved to the second water dish, the aeoond plate 
being put in the first water dish. A third plate is then prepared, 
«nd plates one and two moved on to the adjoining dishes ; then a 
fourth plate is sensitized, and at this stage plate one is immeraed ia 
the syrup dish, and plates two and three in the second and third 
water dieiies. After preparing a fifth plate^ plate one ia ready to be 
lifted from the syrup dish, and is then placed upright upon blotting- 
paper, to drain and dry. In this order the process is continned, the 
time required for coating and sensitizing a. plate measuring exactly 
the time any other plate shall remain in one of the four dishes. The 
plates will keep as long, and, in use, are quite as sensitive as those 
prepared by any of the existing keeping processes ; there are no 
blistering or albumen difficulties, nor is any special condition of 
collodion or bath requisite. Mr. Sisson uses the ordinary pyro- 
gallic developer, merely, in the first place, putting for a few seconds 
a little water on the negative.'' 

Photographic Engrwtrmg. — Mr. W. H. Fox Talbot has introdnoed 
this new process for Engraving by means of light. The principal 
features of the invention are — first, the etching of a photographic 
image formed upon a surface of gelatine and bichromate of potash 
without first distributing that surface by washing it with water or 
alcohol; secondly, the laying of an aquatint ground of .resin or 
copal upon a suiface of gelatine, and not, as usual, upon the naked 
metallic surface of the plate ; thirdly, after forming a photographic 
image on gelatine, the heating of it strongly over a spirit-lamp, or 
otherwise ; fourthly, the use of perchloride of iron as an etching hquid 
for the production of photographic engravings ; fifthly, the use of 
the same substance as a substitute for aquafortis in common etch- 
ing. A full description of the invention may be found in the Photo- 
graphic Neios* for October 22nd, or in the Journal of ttic Society of 
A rta for October 29th. The Photographic News, in pointing out the 
prospective advantages of this new art of photography, says : — " It 
appears to us that the importance of Mr. Talbot's invention — which 
it is impossible to over-estimate — chiefly consists in its applicability 
to the engraving of plates for the illustrations of books, at such a 
low rate, that even the cheap publications which, with one or two 
exceptions, are now obliged to content themselves with engraved 
woodblocks, may, instead of these, give an engraving which will be 

* A joumal oommenccd within the past year, and published weekly, for the 
medal record of Photography and its multitudinous applications. The new 
Journal is very ably conducted, an(i weW mctSX^ ^i\i^ vn^ %V»aM of public 
•mpport which it receives. 
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Tttathematically correct as regards perspeeiiFe and the scale of the 
•objects represented. For the illustration of books of natural history 
•of animals, as well as of flowers and plants, this invention is in- 
valuable ; and even the most minute microscopical animalculsB (such 
as the parasite of the parasite of the bee described in a recent 
^number) can be reproduced by photography in the camera^ and then 
-transferred to a plate by this process, with the correctness no human 
Jiand could give." 

Photographic Engraving en Wood {Xylttphotography). — This 
method for printing Photographs direct on to Wood is thus described 
in the Photographic Netos ; — 

We take a suitable block and cover it. in the darkened laboratory or by candle- 
light, with a mixture composed of oxalate of silver and water, to which may be 
added a little gum or pulverized Bath-brick, t-o suit the convenience of the en- 
graver. The mode in which the oxalate is spread over the sur&cc is precisely 
^e same as that employed by woed-cnj^ravcrs in applying the mixture of flake- 
white and gum-water. A little of the substance— that is to say, about as much 
as would lie on a fourpenny-piecc, for a block four inches square — is sprinkled on 
the surface, and, the linger being then dipped in water (either with or without the 
addition of a little ^um), the mixture is spread evenly over the whole surfioce of 
the block by rubbuig the finger backwards and forwards across the block in 
Tarioos directions, until the evaporation or absorption of the water leaves the 
fiux&ce impregnated with a delicate and almost impalpable coating of oxalate of 
silver. The block may be then placed in a drawer, or any other place from whence 
daylight is excluded, and there left till dr^r, or for any length of time until re- 
quired, as we have detected no deterioration or loss of sentritiveness, even in 
blocks which had been prepared six months ago, so long as they remained pro- 
tected from the light. Oxalate of silver is susceptible of being acted upon by the 
aetinic rays ; and when the block has been prepared in the manner above indi- 
cated, it is only necessary to expose it under a negative in the printing frame to 
sunlight, and a positive picture is obtained in the same manner as on paper pre- 
^Mured in the ordinary waj. The block requires no subsequent washing, nor any 
preparation of any description, before being placed in the hands of the engraver ; 
so that he receives it in precisely the same condition, as regards the surfiM^ to be 
operated upon, as under ordinary circumstances. The engraver, however, must 
not expose the block to the direct action of the solar rays while working at it, or 
it will gradually blacken on the surface ; exposure to diffused daylight, however, 
has no deleterious effect on it, unless it be continued for a great length of time — 
•ay several hours. By this means, a photographer can, in a few mmutes, take a 
photographic copy of a sketch, of the exact dimensions required, and this, in a 
very httle time longer, can be transferred to the block, and the block be in the* 
hands of the engraver. Besides the advantage of rapidity, the small cost at which 
the drawing can be transferred to a block would render it easy to have two or 
more blocks, so that when the first block showed signs of wear, a second could be 
substituted for it — a very important consideration when an immeuae circulation is 
taken into account. 

Photographic and Stereoscopic Pictures. — Mr. J. Pumell, photo- 
grapher, of Bamsbury, has proposed the following improvements in 
apparatus for t-aking Photographic Pictures : — A bath for the ex- 
citing fluid is let into the bottom of the camera, and over this bath a 
damp is suspended by a rod through the top of the camera. The 
prepared plate having been placed in the clamp, is lowered by the 
rod into the bath, and the picture is taken whUe it is still held by 
the clamp. Afterwards the hand of the operator is introduced 
through a sleeve into the camera, and the plate is removed {com. 
the c^mp and placed in a drawer at the \)o\.^T!ii ^l^Jaa aKB^ssw^^^sv^tt' 
is then dosed by a slide, and the drawer \a xemo^^ i«t '^^ ^«^^ 

2 
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loping operation to be effected. For this purpose a cover is used^ 
which fits on the top of the drawer, and is furnished with eye-pieces 
glazed with yellow glass, to enable the operator to watch the oper&r 
tion. The bottom of the drawer is also of yellow glass. In the side 
of the cover is a pocket containing a bottle for the developing solu- 
tion, which is now poured over the plate. When the developing of 
the picture is complete, water is poured over the plate throu^ a 
trapped hole in the side of the cover, and allowed to run out by a 
valve at the bottom of the drawer. The picture is fixed in the ordi- 
nary manner. For taking stereoscopic pictures the inventor mounts 
the lens of the camera on a slide (as has heretofore been done for 
other purposes), and in taking the two pictures the lens is pushed 
first to one side and then to the other of the camera, so as to be 
opposite different parts of the plate ; and to prevent the light falling 
on one side of the plate while the picture is being taken on the other 
side, he employs a partition. 

" Niello'' Paper. — Mr. Grant, of New York, to whom photo- 
graphic art owes several contributions of more or less importance, has 
recently patented a process by which common paper may be pre- 
pared to serve all the purposes of the operator, with advantages 
superadded of no ordinary kind. The paper thus acted upon Mr. 
Grant terms " Niello ;" when ready for the sensitizing operation it 
is perfectly black upon both sides and of a shining appearance, not 
unlike a piece of japanned leather. The principal ingredient used is 
a solvent of india rubber. The portraits exhibited upon . this 
material have a peculiar softness and finish, much after the manner 
of the best miniatures of the end of the last century. The material 
being waterproof, and capable of bearing a great amount of rough 
treatment without injury to the picture thereon, gives it a great 
preference over the ordinary photographic paper for transmission 
through the post to distant parts, and an immunity from that 
fleeting and fading character which ordinarily results from the influ- 
ences of the extremes of climate by reason of the varnish which 
secures the portrait after the more artistic appliance of coleurs has 
been effected. The colouring process of Mr. Grant is in itself pecu- 
liar, inasmuch as the pigment is applied in a dry and powdered state 
to the picture, and done with great rapidity — ^a rapidity, indeed, 
almost marvellous, when it is considered that the whole of the time 
consumed, from the beginning of the sitting to the delivery into the 
hands of the sitter of a really beautiful photographic miniature, is 
about three minutes. 

Photograph of Bursting Shells. — Mr. Skaife, an artist of emi- 
nence, of Vanbrugh House, Blackheath, on June let, succeeded 
in taking a stereoscopic photograph during the practice-firing of 
shrapn ell- shells at Plumstead Marshes, by the Eoyal Artillery, in 
which the shell itself is shown in the act of bursting. These results 
»re unquestionably of a remarkable character, and appear to us to 
open the wtiy to nautical and mWilttrj QifL^«dMi<^x\.ta of the highest 
importADce, 
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Mr. Sludfe thos describes another successfal result, on June 28, in a letter to 
the Tim€»:—A 13-ineh shell was fired from the mortar-battery by the 2nd 
comiMUiy of the Ist battalion of Royal Artillery; the shell, weighing 200 lb., was 
ten seconds in traversing the air, and fell within two yards of the flagstafif, dis- 
tant from the battery 600 yards. A photo-stereo was taken as the shell 
■emei^ed above the smoke, showing three-eighths of an inch of the projectile's 
track, commencing at the distance of eighteen times the shell's diameter above 
the mortar, and li-inch visual distance above the head of the saperintcnding 
officer in front. But though this is, I believe, the first time a mortar shell has 
«ver been photographed in its ascenduig flight sufficiently intense to print from, 
at is not that " ^vhat next ?" to which I wish to call particular attention, but the 
likeness of the human head which so distinctly dominates in the smoke. This 
phantom does not appear to be the result of chance, fur on repeating the experi- 
ment it is invariably reproduced at a certain phase of the smoke s expansion. 
Further, the apparition is not, nor can it, I believe, be seen by the human eye 
excepting through the medium of photography, which, in its highest instantaneity, 
appears to eternize time, by giving at the photographer's will a series of pictures 
of things which have their birth, marked phases of existence, and extinction in a 
moment (from the 20th to the 20,000th part of a second), much too fleeting to be 
noted by the naked human eye. 

Babsequentl^, Mr. Skaife took a photo-stereograph of a 36-inch shell in the 
course of its flight, together with a phase of tbe mortar's explosion, which is con- 
firmatory of what he intimates in the above letter, viz., that epochs of time 
inappreciable to our natural unuded organs of vision could be made evident to 
our senses by a photographic camera as decidedly as the presence of animalcules 
in blood or water is by a microscope. 

A gentleman well acquainted with the action of shot and shell, to whom the 
track of the projectile and its terminus in the stereo were pointed out, exclaimed, 
•• But what stopped the ball ?" To this Mr. Skaife replies :— A peculiarly rapid 
motioii given to two small (each two inches square) thin pieces of baked india 
rubber, by means of a trigger movement, an optical illusion is produced on the 
transit of a prqjcctile which may be likened to the stopping of a railway carriage 
by a brake. 

The first application of this optical brake is perceived in the commencement of 
the shell's track on the side of the mortar. The shell then appears to have gra- 
dually decreased in speed, until it has gone the length of four of its diameters 
after the brake has been applied, when it appears finally to have stopped, and 
tint for an interval sufficiently long to admit of its portrait being photographed 
aeoorately enough to give a tolerable idea of its size and shape. After whieh (it 
is assumed) the shell proceeded on its rapid course for one mile and a half frirther, 
arriving at its goal not one measurable iota of time less for its having lagged by 
the way to coquet with the photographer. And thus Mr. Skaife accounts for this 
seemingparaaox:— The whole operation of putting on the optical brake to the 
flying prcgectile, stopping its course, and photographing its portrait, according to 
data supplied by this stereo, appears to have been done in the fiftieth part of a 
-second. The shell at this part of its course is supposed to be flying at the rate of 
600 feet per second (the diameter of the shell is believed to be about 2i feet), 
when the now applied brake gradually retards its flight, and finally succeeds in 
stopping the shell after it has gone four diameters or ten feet from the first appli- 
cation of the brake. The commencement of the shell's track on the side of the 
mortar, it will be perceived, is misty and ill-defined ; while, on the contrary, the 
termination is sharp, and gives a tolerably clear idea of the sort of snail that has 
'been leaving its trail behind. This difference between the beginning and end of 
this photographed section of the projectile's parabola is thuR accounted for . — 
The vulcanite " spring shutters" admitted to the sensitized collodionized plate, 
through a pair of lenses, a view of the shell the instant it emerged from the 
mortar's smoke, by being made to revolve on their axis 90 degrees, at which point 
they hare exposed' the fUll aperture of the lenses, and at this point the 100th part 
of a second has elapsed. Meanwhile the shell, flying, at the rate of 600 feet per 
•second, has just interposed its trail on the collodionized plate, the length of two 
of its diameters (i inch), and succeeds in trailing two others while the shutters 
are having their action reversed and returned to thcit Qit\tf«\^ \v^go^^n.«;\\iji:\s.^ 
position, behind the lenses. Xow, as the first part oV l\v<i %\i^\%\.xvxR)«wV>\SiOcvvA'wsL 
inch wide) has been exposed to the full action ot \i^\v\.ttom\Jcv^ twMsx^^NSi^^x^^N. 
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of the Bhutten* openii^ to their final closing, this part of it hai consequently 
been undergoing a gradual eflnu^ement during the wl^le period of the fiftieth part 
of a second ; while, on the contrary, the terminus of the track i^tographed at 
the final closing of the shutters must in the shortness of its expotore to the action 
of light bear a moving analogy to the rapidity of light itself; known to travel more 
than one million of times quicker than a cannon ball. And hence the ball's appa> 
rent stoppage in the air malgri the tremendous physical force argument seen in 
the act of urging it fosward. 

Ihit what (concludes Mr. Skaife) military man« however fkmiliar he might be 
with the firing of projectiles, would believe, had he not witnessed the photographic 
tkctt that that physical force argxmient, so sharply depicted in the stereo m ques- 
tion, was other tluui pure allegory, instead of being, as it actually is, the Mud 
^e stereoscopic portrait of a real natural Cyclops, sprung into giant life by tlw 
igniting of 80 lb. of gunpowder in the most ponderous piece of arnllery, prolwbly, 
ever constructed by the hands of man ? 



FHOTOaBAPHOr AKD THE ELEOTBOTTFB IN PSINTIKO. 

Mb. Henbt Bbadbubt, in an Address delivered by him at the 
Boyal Institution, on *' Printing: its Dawn,. Day, and Deetiny,"* 
myea the foQcwing striking iliustration of the combined results of 
Photography and the Electrotype- 
Photography has many practical uses, but none of such value in 
expediting work and economizing expense, as in its application to the- 
accurate reduction of Government surveys, for the purposes of the 
engraver ; which by the old process required to be reduced by hand- 
work. It iS) however,, to the extraordinary power of the electrotype 
that we are indebted for its perfection ; for by it, an intaglio- 
printing-plate can be produced from a photograph, and copies mul- 
tiplied, as in letter-press or copper-plate. Among the interesting 
applications, Mr. Bradbury gives the following : — 

The art of Nature-Printing could not have been developed without the printing 
power of the electrotype. 

The Ordnance Maps could never have been prepared with that fadlify and 
excellence for which they are so remarkable, without the intervention of the 
electrotype. 

The highest art, and the most e]q)ensive labour of the historical engraver, can be 
ieprodu(^ ttom the steel plate, in all its perfection and all its fid^ity, only by the 
agency of the electrotype. 

jfay, more, photography itself^ although a prime moving agent, owes its multi- 
plying power, through the medium of a fixed plate, to the agency of the dectrotype.. 



* In this Address, the Author f(dicitouslv illustrates "the Power and Spread of 
Printing,"— its history and practice in all ages, with a grai^iic power and pie- 
turesquraess which impart new life to a subject whose origin is lost in the remotest 
ages of antiquity. The Address has been handsomely printed in quarto, and pub- 
lished by Messrs. Bradbury and Evans,. Whitefriars. 
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ZOOLOGY. 



BIOENT PBOGBEBS OF ZOOLOGY. 

Pbovbssob Ownr, in his Address to the British Association, thus 
bharaoterised tiie accessioDS to Zoology, since the Zootomical laboniv 
of Oavier : Rapid and right has since been the progress of Zoology. 
Not only has the structnre of the animal been investigated, even to 
the minute characteristics of each tissue, but the mode of formation 
of such constituents of organs, and of the organs themselves, has- 
been pursued from the germ, bud, or egg, onward to maturity and 
decay. To the observation of outward characters is now added that 
of inward organization and developmental change, and Zootomy, 
Histology, and Embryology combine their results in forming an 
adequate and lasting basis for the higher axioms and generalisations 
of Zoology properly so called. Three principles, of the common 
ground of which we may ultimately obtain a clearer insight, afe now 
xooognised to have governed the construction of animais — unity of 
plan, vegetative repetition, and fitness for purpose. The inde- 
pendent series of researches by which students of the artioulato 
animals have seen, in the organs performing the functions of jaws 
and limbs of varied powers, the same or homotypal elements of a 
series of like segments constituting the entire body, and liy which 
students of the vertebrate animals have been led to the condusiony 
that the maxillary, mandibular, hyoid, scapular, costal and pelvic 
arches, and their appendages, sometimes forming limbs of varied 
powers, are also modified elements of a series of essentially similar 
fortefanil segments, — ^mutually corroborate their respective conclu- 
sions. It is not probable that a principle which is true for Articulata 
should be false for Vertebrata; the less probable, since the deter- 
mination of homologous parts becomes the more possible and sure 
in the ratio of the perfection of the organization. 

After pointing out the distinction between Affinity, which indicates 
an intimate resemblance, and Analogy, which indicates a remote 
one, he continued : The study of homologous parts in a single system 
of oi^gans — the bones — has mainly led to the recognition of the plan 
or ardietype of the highest primary group of animsds, the Yertebrata. 
The next step of impbrtance will be to determine the homologous 
parts €i the nervous system, of the muscular system, of the respi- 
ratory and vascular system, and of the digestive, secretory, and 
generative organs in the same primary group or province. T think 
it of more importance to settle the homologies of the parts of a 
group of animals constructed on the same general plan, than to 
Bpecahiie on such relations of parts of animals constructed on demon- 
BtrativeLy distinct plans of organization. WhsAi V!Aa\»»c^ ^S^i^j^ft^ 
and recommended, in. regard to homoVogoxw "^^^x^a Va. ^* "^ «f*fc- 
bmta, should he foJJowed out in the Aitico\aJ^ wAl!b3to»w»^ ^ax 
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regard to the constituents of the crust or outer skeleton and its 
appendages in the Articulata, homological relations have been studied 
and determined to a praiseworthy extent, throu^out that provinoei 
l%e same study is making progress in theMollusca ; butthegroundt 
for determining special homologies are less sure in this sub-kingdom. 
The present state of homology in r^;ard to the Artioulata has sufficed 
to demonstrate that the segment of the crust is not a hollow expanded 
homologue of the segment of the endo-skeleton of a yertebnUMx 
There is as little homdogy between the parts and appendages of the 
Begpnents of the Vertebrate and Articulate skeletons respeetivvly. 
The parts called mandibles, maxill»» arms, legs, wings, fins^ in 
Insects and Crustaceans, are only * * analogous " to the pejrta so oaUed 
in Vertebrates. A most extensive field of reform is becoming open 
to the homologist in that which is essential to the exactitude of his 
science — a nomendature equivalent to express his conviction of the 
different relations of similitude. Most difficult and recondite are the 
questions in face of which the march of Homology is now irresistibly 
conducting the philosophic observer. Such, for instance, as the 
following : — Are the nervous, muscular, digestive, circulating and 
generative systems of organs more than functionally similar in any 
two primary provinces of the animal kingdom 1 Are the homologies 
of entire systems to be judged of by their functional and structural 
connexions, rather than by the plan and course of their formation in 
the embryo ? It may be doubted if embryology alone is decisive of 
the question whether homology can be predicated of the alimentary 
canal in animals of different primary groups or provinces. It is 
significant, however, of the lower value of embiyological characters, 
to note that the great leading divisions of the animal kingdom, based 
by Cuvier on Comparative Anatomy, have merely been confirmed by 
Von Baer's later developmental researches. And so, likewise, with 
regard to some of the minor modifications of Cuvier's provinces, the 
true position of the Cirripeda was discerned by Strauss, Durkheim, 
and Macleay, by the light of anatomy, before the discovery of their 
metamorphoses by Thomson. 

HOMOLOQY OF THE HUMAN SKELETON. 

A FAFEB has been read to the British Association, "On the 
Homology of the Skeleton," by Mr. G. M. Humphry, Surgeon 
to Addenbrooke's Hospital, Cambridge. Having lately been en- 
gaged in lecturing and writing upon the Human Skeleton, the 
author has carefully investigated the whole subject of its homology, 
in relation to the skeletons of the various vertebrate classes, and in 
relation to its development and connexion with the nervous systoon. 
The conclusions at which he arrives differ, in some particulars, from 
those of Professor Owen, more especially with regard to certain bones 
of the skull, such as the temporal bone, and the components of the 
anterior, or nasal, verfcebra. His views, and the arrangement ha 
proposes, are set forth in two Tables, in the second of which the 
bones are placed according to tYie -^Xmi ol Y\ol«aaat 0^«q. \ the 
differ^Dcea between the two -being md\ca^A^\s^\\aX\Q». ^^ c^^-u&v^t^ 
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ibai the pelvis oonsista of the haemal elements of two BacralvertebraB ; 
that the scapular arch consists of the haemal elements of two cervical 
Tertebne ; and that the limbs are appendages diverging from the points 
of jmiction of the haemal spines with the haemal alae. The key to the 
eomparison of the fore limbs with the hinder — a subject of much diffi- 
eolty to anatomists »is furnished by the fact, that the limbs are 
placied at the anterior and posterior ends of the trunk ; and that, 
ooDsequently, the opposed surfaces of their upper segments, as well 
tm of the pelvis and scapula, are made to correspond ; that is, the 
Miterior aspect of the hinder limb coiTesponds with the posterior 
mspeet of tiie fore limb. This disposition of the parts takes place 
during devdopment. At first, each limb is nearly straight ; the 
hands and feet bud out from the sides of the trunk ; the palms and 
soles look downwards ; and the thumb and the great toe look for- 
ward. Subsequently, each limb undergoes a quarter turn, but in 
opposite directions. The anterior limb is rotated, on its axis, back- 
Wiu^s ; the posterior limb is rotated, on its axis, forwards ; the ilium 
and femur slant, forwards, from the hip ; and the scapula and 
humerus slant, backwards, from the shoulder ; the knee bends for- 
wards ; and the elbow bends backwards. In the anterior limb, 
however, a rotation of the distal segments takes place, when the 
hand is pronated, in an opposite direction to that which has occurred 
hi the proximal segments ; and pronation is the easiest position to 
man, and is the ordinary position with most other animals. 

Professor Owen, whilst congratulating the Section on the increased 
study of homology that this paper indicated, and the great ability 
displayed by the author, was prepared to defend, to a very large 
extent, his own previously expressed views. The only point he felt 
disposed at the present moment to concede, and at the same time 
allowing that the subject demanded, on his part, further attention 
before making any positive assertion, was the view Mr. Humphry 
had taken of the nature and position of the vomer. Mr. Humphry 
thought that Professor Owen*s plan of regarding the Fish as the 
type of the vertebrate animals instead of Man was not the correct 
one, and his conclusions were arrived at by taking the human skeleton 
as the type. — Athenceum, No. 1615, where the Tables are printed. 

ARTIPICIAL PBODUCTION OF BONE. 

A PAPER upon this curious subject has been read to the French 
Academy of Sciences, and is thus reported in GalignanHs Messenger : 
— The reparatory action of the periosteum (or membrane directly 
investing the bones) in reproducing the osseous substance when par- 
tially lost or destroyed, either by accident or disease, is a well-known 
&ct, and various surgical operations are founded upon it ; but Dr. 
Olfier^s experiments, presented to the Academy as above, throw a 
new light on the subject. These experiments, performed upon 
rabbits, are divided into three series : — 1. Long slips of periosteum 
were detached from the tibia throughout their length, ovl'^ <2.^ nJ^'ot 
extremitias only being left adherent to t\\e "boiv^. T>^«5>^ ^v(^'^ ^^^ 
iben rolled around the muscles of the leg m ^etT\<w» ^^l^> 'a.TA>ai> 
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the conne of time bone wm produced in Yarioni shapes, as, fttr 
example, a spiral, an 8, &o. ! 2. In tiie second series of cacpvi- 
ments the slips of periosteum were entirely detached from the bone 
three or four days after the operation, and, notwithstanding this 
separation from its primitive source of liJfo, the periosteum still con- 
tinued to produce bone. 8. In the third series the periosteum mm 
entirely detached from the bone at the outset, and imTnediately 
transplanted to some other region, under the skin of the shoulder €ft 
of the back, for example ; still the periosteum produced bone. An 
advanced age, it appears, diminiBhes this property of the penes* 
teum, but does not completely destroy it. The osseous tissue thus 
obtained is real bone, similar to that of the rest of the body. Aflter 
a certain time a cavity is formed within, containing marrow, which 
derives nourishment for three or four issues. In short, these onrioiis 
experiments show that bone may be obtained wherever the perios- 
teum can be introduced; and that a membrane may preserve its 
properties notwithstanding its removal and transplantation. The 
cure and treatment of fractures, it is expected, may be considerably 
improved by these unexpected facts. 

NHW PACT CONCKBNINO BLOOD. 

M. Glaudb Bbbnabd has communicated certain observations 
to the French Academy of Sciences, tending to show that the cus- 
tom of applying the denomination of red blood to that of the arte- 
ries, and of black to that of the veins, is not in accordance with 
facts. Having had occasion to open the renal veins of various 
animals, M. Bernard found them to contain red blood, strongly oon- 
trasting with the dark blood issuing from the vena cava below. In 
order to ascertain whether the same was the case with other veins 
belonging to organs of secretion, he opened the vein of the sub- 
maxillary gland of a dog, and found the blood of the daikest possible 
hue. At that moment, however, the salivary secretion had stopped. 
In order to excite it, a few drops of vin^ar were introduced ioto 
the throat of the animal. The secretion recommenced, and after a 
few seconds the blood was seen to change its colour to the scariet 
hue of arterial blood. As soon as the secretion ceased, the blood re- 
sumed its former dark colour. Hence M. Bernard concludes that 
although the name of red blood is correctly applied to that of the 
arteries, that of black blood cannot be with equal generality applied 
to that of veins ; for that in the veins of the organs of secretion the 
colour varies according as the organ is in a state of action or repose. 

LOCK-JAW. 

The AheiUe M^dicale relates a case of traumatic tetanus cured by 
the inhalation of chloroform. The patient, a small landowner in 
the commune of St. Servant (Morbihan), had the index and the 
middle finger of his left hand crushed by the wheel of a cart hea^ly 
laden. The upper portion of the index had to be amputated, bcit 
the middle finger was saved. M)o\xX. \2mq« N««eka after he caog^ 
oold, by running out at night ixvYna a\)M\.^ ^^Ck^(>DAii3«re^^\k!£^ 
bouring house being on fire •, tY?o A.a.^a ^^^rw«c^ VJsi^ ^tsN. ^'jxss^ts* 
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of Look- jaw made their appearanoe, and continued to increase to an- 
alanning degree. Dr. Panliia, of Josselin, being called in, first 
administered opiates and emollient enemas ; then, obsennng that 
the wound of ihe index appeared unusually dry, dressed it with a 
pledget of lint steeped in chloroform. The rigidity of the body and 
muscular contractions increasing, he administered chloroform by in- 
halation, but not to a degree sufficient to obtain complete stupor. 
l%is at once afforded some relief to the patient, which lasted for the 
space of about an hour ; the alarming symptoms then returned, llio 
inhalations were repeated two or three times a day, anti-spaRmodic 
potions being administered internally in the intervals. At length, 
at the end of the seventh day of this treatment, the spasms having 
assumed a remittent type, so as to return precisely at certain hours, 
the cure was completed with sulphate of quinine. A curious fact 
occurred in this case : the patient, who when in health laboured 
imder a slight degree of deafness, could during his illness hear all 
that was said in the room, even in a low whisper ; and this sensibi- 
lity of the ear gradually disappeared as the cure progressed. 

CABBONIO ACID EVOLYBD PROM THE LUNGS. 

Db. E. Smith has read to the British Association a paper * On 
the Results obtained from an Extended Inquiry into the Quantity 
of Carbonic Acid evolved from the Lungs under the Influence 
of various Agenta" Br. Smith had conducted a series of ex- 
periments extending over several months, and found that the 
quantity of carbonic acid expired varied most materially under the 
influence of different kinds of food, different states of the atmosphere, 
&a During the summer, respiration is always feeble, as compared 
vnth the colder months of the year ; and although the skin exercised 
most important functions, he found that it was not vicarious to the 
lungs in the expiration of carbonic acid ; for while the lungs expired 
600 grains, the skin threw off only six grains. The increase in tlie 
quantity of carbonic acid was greater and more enduring after eating 
•atmeal and rice, than after partaking of arrow- root ; whilst wheat pro- 
duced the greatest quantity, though the increase was less enduring than 
with oatmeal and rice. Tea, co^e, and cocoa were found to be respi- 
ratory exciters, and consequently increased the waste of the system ; 
they could not be classed as food ; but as tea induced perspiration, 
it was most valuable as a remedy against the action of heat. Tea 
caused the evolution of much more carbon than it supplied. Tea 

' would also be useful in cases of drowning and interrupted pulsation. 
' i Brandy, sometimes administered in cases of drowning, had the very 

' opposite effect to that desired, being a non-exciter of pulsation ; 
whereas tea increased the action of the lungs and skin. If the 
object were to prevent the waste of the system, then alcohol might 
be useful, and tea would be improper ; but if they wished to refresh 
themselves, tea should be taken. The experiments made showed 
that those who were more susceptible of injurious influence b^ bj&«&^ 
werethe le^t able to bear any change of oVVmate *, «xi^\i >(^^^«eN>^xQR^ 
is mind, it woald be found of service to t\\ofte'sq\iOTi\\5J£i^i'i^''i^*^'°^'^^^ 

going abroad—to the East or elsewhexe. — Atlieacewin. BA-pwt. 
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HTFJiUENOB OF EFFOBTS OF HTSFTRATIOlf OK THE HBABT. 

Db. BBOWN-SiQUABD has communioafced to the Boyal Society, his 
** Experimental Besearches on the Influence of Efforts of Inspira- 
tion on the Movements of the Heart." 

A very interesting fact, of which many circumstances have been 
carefully investigated by Professor Donders and Dr. 8. W. Mitchell, 
has received a wrong explanation from those physiologfists. This 
fact consists in a diminution of either the strength or the frequency 
of the beatings of the heart, when an energetic efiK>rt at breathing 
is made and maintained for half a minute or a little more. Pro- 
fessor Donders thinks that this influence of inspiration on the 
heart is due to a mechanical agency of the dilated lungs on this 
organ. Dr. Brown-S^uard continues : 

It is admitted that the state of the lungs has a great influence on the 
heart, but the principal cause of the diminution in the movements 
of this organ is very different from what has been supposed by Pro- 
fessor Donders, by Professor J. Miiller, and others. It is known 
that when the medulla oblongata or the par vagum is excited 
(either by galvanism, as the Brothers Weber have discovered, or by 
other means, such as a mere compression, or a sudden wound, as I 
have found), the heart's beatings diminish or cease entirely. Whether 
this stoppage be due to the cause I have attributed it to or not, is 
indifferent to my present object. What is important is, that in 
these cases an irritation on the origin of the par vagum acts through 
it on the heart to diminish or to destroy its action. I thought that 
it would be interesting to decide, if, at the time that there is an 
effort at inspiration, there is not also an influence of the medulla 
oblongata on the par vagum, more or less similar to that which 
exists when we galvanize or otherwise irritate the medulla oblon- 
gata. To ascertain if it is so, I have made experiments on newly- 
born animals, and on birds. As I have already published some of 
the results of my researches on newly-born animals, and as these 
results are not so completely decisive as those of my experiments 
made on birds, I will merely give here a summary of what I have 
seen in these last animals. I have found the same facts in ducks, 
geese, and pigeons ; but as I have repeated the experiments more 
frequently on the last-mentioned animals, I will spesik of them only. 
When their abdomen has been widely opened and their heart ex- 
posed to sight, pigeons may live, as it is well known, for a long 
while. I wait until they are almost dying, having only one, two, or 
three inspirations in a minute, and then, if the weather is cold, and 
if the animal has lost many degrees of its temperature, I find that, at 
each effort it makes to inspire, the heart either almost suddenly 
etops, or beats much less quickly. 

I have frequently seen the heart completely arrested for five or 

ten seconds, and twice for twenty or twenty-five seconds, in cases 

where there was only one respiration in two minutes. This stoppage 

of the heart's movements was the more remarkable, as they were at 

the rate of more than two hMndTed Vn «i TcCvaoX^i -^jV^iv >2tv^ ^ist\. ^ 

iuspiration took place. To decide t\i?A. \\. v^^aVn <iat»anj9«ivsifc ^i1 ■»». 
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influence of the par vagum that this occurred, I divided this nerve 
ijQ the neck, and then found that there was no more influence of the 
inspiration on the heart, or if there was, it consisted in an aug- 
mentation of the frequency of the movements of this organ — an 
augmentation due to the shaking of the heart when the chest dilated. 

Sometimes, when the heart was very irritable, and when the e£Ports 
at inspiration were still frequent and not energetic (the par vagum 
being undivided), these efforts were accompanied, or raUier imme- 
diately followed, by an increase in the strength of the heart's move- 
ments, probably caused by the shaking. But always when the inspi- 
ratory efforts were energetic and rare, they co- existed with a dimi- 
nution or a momentary cessation of the heart's contractions ; and 
always in these cases the section of the par vagum has destroyed the 
diminishing influence of the respiratory efforts on the heart. It 
-would be easy to show that the influence of the inspiratory effort on 
the central organ of circulation is comparable to the change taking- 
place in the pupil when the globe of the eye is drawn inwards : it is 
an associated action. 

From the facts I. have found in the case of newly- bom animals and 
birds, and from the facts observed in man by Professors J. Miiller, 
Bonders, and others, it results that, during efforts at inspiration, a 
nervous influence passes along the par vagum from the medulla 
oblongata to the heart, diminishing the movements of this organ. 
And, as by an action of our will we may inspire with energy, it 
follows that we can by an influence of our will diminish the action 
of our heart, just as we can contract our pupil by drawing our eyes 
inwards. 

PHENOMENA OF GEMMATION. 

Pbofessob Huxlet has read to the Royal Institution, a paper 
giving a detail of the circumstances which have more particularly 
drawn the attention of naturalists to the Aphides, or plant lice. Be- 
tween the years 1740 and 1750, Bonnet, acting upon a suggestion of 
Beaumar, isolated an Aphis immediately after its birth, "and proved 
to demonstration that not only was it capable of spontaneously 
bringing forth numerous living young, but that these and their 
descendants to the ninth generation preserved a similar faculty." 
Ample testimony has since been borne by others to the accuracy of 
these observations ; indeed, it has been shown, '* that under favour- 
able conditions of temperature and food, there is practically no limit- 
to this power of asexual multiplication, or, as it has been conveniently 
termed, ' Agamogenesis. ' The Aphides thus produced are either 
winged or wingless, and are both viviparous and oviparous. The 
only organic operation with which this mode of development can be- 
compax^ is the process of budding or Gemmation, as it takes place 
in the vegetable kingdom, in the lower forms of animal life, and in 
the process of formation of the limbs and other oi*gans of the higher 
ft^itniLla ; and the parallel is complete if such a plant «a\Xi<&\2ra^^^T^>x^ 
lily or the Murchantia^ or such an animal aa iVkd H'))dTa,Sa\fii^^'^^ 
term of compariaon,** These agamogenelVfi '^^\i«xoTEL<fc\»»N»'fcT^^ss^% 
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supposed to be isolated ; but nivoierotu eases of a like, and some even 
more remarkable, character, are now known. Among these may be 
cited the circumstances attending the production of the drones of 
bees, as described by Von Siebold in his work on True Parthenoge- 
nesis ; and attention was also directed to the Ccelobogyne Illunf(&y 
the male flowers of which have never been seen, and yet for the last 
twenty years it has produced its annual crop of fertile seeds in Kew 
Gardens. Agamogenesis has also been found to pass by insensiUe 
gradations into the commonest phenomena of life. Some explanation 
has been offered on this remarkable subject ; all, however, that can 
be said is, we have a few facts, but cannot yet understand eveD the 
simplest of them. 

ALTERNATE-OKNERATIOM", PARTHENOGENESTS, &C. 

In continuation of the main subject of the extract at pp.215-6, from 
Professor Owen's Address, he observed : **If embryology has been 
over- valued as a test of homology, the study of the development of 
animals has brought to light most singular and interesting facts, and 
£ now ullude more especially to those that have been summed up 
under the term 'Alternate-generation,* * Parthenogenesis,* 'Meta- 
genesis,* &c. John Hunter first enunciated the general proposition, 
that * the propagation of plants depended on two principles — the one, 
that every part of a vegetable is ' a whole,' so that it is capable df 
being multiplied as far as it can be divided into distinct parts ; the 
other, that certain of those parts become reproductive organs, and 
produce fertile seeds.' Hunter also remarked, that 'the first prin- 
ciple operated in many animals which propagate their species by buds 
or cuttings ;' but that, whilst in animals, it prevailed only in ' the 
more imperfect orders, * it opei-ated in vegetables * of every degree of 
perfection.' The experiments of Trembley on the freshwater polype, 
those of Spallanzani on the Naids,and those of Bonnet on the Aphides, 
had brought to light the phenomena of propagation by fission, and 
by gemmation or buds, external and internal, in animals, to which 
Hunter rofers. Subsequent research has shown the unexpected 
extent to which Hunter's first principle of propagation in organic 
being prevails in the animal division. But the earliest formal super- 
cession of Harvey's axiom, * Ofnne vivum ab ovo, appears to be 
Hunter's proposition of the dual principle above quoted. The ex- 
periments of Redi, Malpighi, and others, had progressively contracted 
the field to which the ' f/eneratio cequivoea' could with any plausibility 
be applied. The stronghold of the remaining advocates of that old 
Egyptian doctrine was the fact of the development of parasitic ani- 
mals in the flesh, brain, and glands of higher animals. But the 
hypothesis never obtained currency in this country ; it was pabHcly 
opposed in my Hunterian Lectures, by the fact of the prodigious 
preparation of fertile eggs in many of the supposed spontaneously 
developed species ; and in then suggesting that the Trichina Bpindu 
of the human muscular tissue might be the embryo of a larger worm 

in course of migration, I urged t\ia.\> a. ^%c\A&>a^ vct^estigation was 

needed for each particular apeciea. 
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" Amoogst the most brilliant of reoent acquintionB to this part of 
-jpkkjmsAogj, have boon the diicovsries which iiave resulted from such 
gpieaaJL investigations. Kuchenmeister and Von l^ebold have been 
the ofaief iabourerB.*' After noticing some of theresults of thoselabours, 
I *r o f eiDor Owen said : " Since the time when it was first discovered 
that plants and animals could propagate in two wa3r8, and that the 
individual developed from the bud might produce a seed or egg, 
from which also an individual might spring capable of again budding, 
— sinoe this alternating mode of generation was observed, as by 
Chamisso and Bars, in cases where the budding individual differed 
mudi in form from the egg-laying one — the subject has been syste- 
matized, generalized, with an attempt to explain its principle, and 
greatly advanced, especially, and in a highly interesting manner, in 
"Von Siebold's late treatise, entitled JToArc Parthtnogenesis bei 
J8(0tmeterlingeH vnd Bteiten, in which the virgin production of tbe 
male or drone-bee is demonstrated. Yon Siebold having subjected 
to the closest microscopic scrutiny and experiment the ccnclusion to 
which the practical bee-master, Bzierson, had anived, relative to 
the cause of queen- bees with crippled wings producing a swarm ex- 
xdusively of dirones, has demonstrated that tbe male bee is produced 
from an egg which has been subjected to no influence save that of 
the maternal parent ; whilst such egg^ if impregnated, would have 
produced a female or worker bee. The now well-investigated pheno- 
mena of parthenogenesis in Hydrozoa have resulted iu showing, as in 
the analogous case of Entozoa, that animals differing so much in 
form as to have constituted two distinct orders or classes, are really 
but two terms of a cycle of metagenetic transformations — the aca- 
lephan Medusa being the sexual locomotive form of the agamic 
rooted budding polype, just as the cestoid taenia is of the cystic 
hydatid. In Hydrozoa (hydroid polypes or sertularians) the young 
-are propagated, as in plants, by ' buds,' and also, as in most plants, 
by * germs* or * seeds :' these latter are contained in ' germ-sacs' pro- 
jecting from the outer surface, which is another analogy to the 
flowering parts of plants. The first acquaintance with these marvels 
excited the hope that we were about to penetrate the mystery of the 
origin of different species of animals ; but as far as observation has 
yet extended, the cycle of changes is definitely closed. And, since 
■one essential step in the series is the fertilized seed or egg, the 
Harveian axiom, ' omne vivtim ah ovo,' if metagenetic phases be 
4Woribed to one individual, may be still predicated of all organisms 
whidi bear the unmistakeable characters of plants or of animals. 

*' The closest observations of the subjects of these two kingdoms 
most favourable to insight into the nature of their beginning, accn- 
mulate evidence in proof of the essential first step being due to the 
protoplasmic matter of a germ- cell and sperm-cell ; the former pre- 
<ezisting in the form of a nucleus or protoplast, the latter as a granu- 
lote fluid. In flowering plants it is conveyed by the pollen-tube, in 
animals and many flowerless plants, by locomotive ^^^riCk^^XxyLssv^^. 
The changes of form which the representatW^ ol «. w^fecwaMrcAfix^s^** 
in guGoesaive n^amically propagating indWViixM^a w^ \«rBi^^ ^^^ 
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* metagenesis' of such species. The changes of fonn whidi ^be 
representative of a species undergoes in a single individual, is caUed 
the 'metamorphosis/ But this term has practically been restricted 
to the instances in which the individual, during certain phases of 
the change, is free and active, as in the grub of the chaffer, or the 
tadpole of the frog, for example. In reference to some supposed 
essential differences in the metamorphoses of insects, it had been 
suggested that stages answering to those represented by the apodal 
and acephalous maggot of the Diptera, by the hexapod larva of the 
Garabi, and by the hexapod antenniferous larva of the Meloe were 
really passed through by the orthopterous insect, before it quitted 
the egg, Mr. Andrew Murray has recently made known some 
facts in confirmation of this view. He had received a wooden idol 
from Africa, behind the ears of which a Blatta had fixed its egg- 
cases, after which the whole figure had been rudely painted by the 
natives, and these egg-cases were covered by the paint. No insect 
could have emerged without breaking through the case and the 
paint ; but both were uninjured. In the egg-cases were discovered, 
— 1st, a grub- like larva in the egg ; 2nd, a cocoon in the egg con- 
taining the unwinged, imperfectly- developed insect ; 8rd, the un- 
winged, imperfectly- developed insect in the egg, free from the 
cocoon, and ready to emerge." 



USE OP THE MICROSCOPE IN NATURAL HISTORY. 

The Microscope, as an adjunct to naturalists, hab been of high 
service, which, however, has been overrated. Dr. Walker Amott, 
in the Proceedings of the Royal Society of Edinburgh, observes : 

Microscopical differences are by themselves of little importance. 
To see is one thing, to understand and combine what we see, 
another ; the eye must be sub8er^'ient to the mind. Every supposed 
new species requires to be separated from its allies, and then sub- 
jected to a series of careful observations and critical comparisons. 
To indicate many apparently new species is the work of an hour, to 
establish only one on a sure foundation is sometimes the labour of 
months or years. In microscopical natural history as much scrutiny 
is required to prove a new form to be distinct fix)m its allies as in 
chemistry to discover a new alkaloid, or in astronomy to demonstrate 
the identity of two comets. A naturalist cannot be too cautious. 
It is better to allow diatoms to remain in the depths of the sea, or 
in their native pools, than, from imperfect materials, to elevate 
them to the rank of distinct species, and encumber our catalogue 
with a load of new names so ill-defined, if defined at all, that othera 
are unable to recognise them ; the same object can be more easily 
attained by attaching them, in the meantime, to some alr^uiy re- 
corded species, with the specific character of which they suffideotly 
accord. In aU such cases the question to be solved for the advan- 
tage of naturalists is not whether the object noticed be a new spe- 
des, but whether it has been proved smc\\, and clearly characterised. 
Mr, Warington has desciWwd to \\i^ "ftrvVAsJiCL ksBwveoi^TL i 
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addiUoni whiuh he had made to his Portable Microscope, by which 
living objects contained in glass bottles or small aquaria could be 
examined with greater ease. Mr. C. Brooke exhibited a Microscope 
and Gate very completely fitted up, but having a stand of so simple 
and light a character as to render it very portable and easily worked, 
even in the open air, at the sea-side, or elsewhere. Mr. Ladd introduced 
a Microscope with an improved Magnetic Stage. The improvements 
in the structure of the microscope exhibited by these instruments 
were commented on by several speakers. The facility of moving 
objects delicately by the hand afforded by the magnetic stage was 
remarked upon as a great advantage. Mr. Brooke's instrument was 
fitted with a double lens, so that ti^e power could be changed from a 
high to a low one without unscrewing the glass, and was regarded 
as an improvement that ought to be more frequently employed in 
the construction of microscopes. 



THE MICfiOSCOPE AND ATMOSPHERIC ORGANISM. 

The Microscope (said Prof. Owen, in his Address to the British 
Association,) is an indispensable instrument in embryological and 
histological researches, as also in reference to that vast swarm of ani- 
malcules which are too minute for ordinary vision. I can here do 
little more than allude to the systematic direction now given to the 
application of the microscope to particular tissues and particular 
classes, chiefly due, in this country, to the counsels and example of 
the Microscopical Society of London. A very interesting appUca- 
tion of the microscope has been made to the particles of matter 
suspended in the atmosphere ; and a systematic continuation of such 
observations by means of glass slides prepared to catch and retain 
atmospheric atoms, promises to be productive of important results. 
We now know that the so-called red snow of Arctic and Alpine 
Mgions is a microscopic single-celled organism which vegetates on 
the surfiace of snow. Cloudy or misty extents of dust-like matter 
pervading the atmosphere, such as have attracted the attention of 
travelers in the vast coniferous forests of North America, and Iiave 
been borne out to sea, have been found to consist of the " pollen*' 
or leriilisdng particles of plants, and have been called ''pollen 
showers." M. Daneste, submitting to microscopic examination 
similar dust which fell from a cloud at Shanghai, found that it con- 
sifted of spores of a confervoid plant, probably the Tricltodesmium 
erythrcntm, which vegetates in, and imparts its peculiar colour to, 
the Chinese Sea. Decks of ships, near the Cape de Verde Islands, 
have been covered by such so-called *' showers" of impalpable dust, 
which, by the microscope of Ehrenberg, has been shown to consist 
ef minute organisms, chiefly *' Diatomacese.'^ One sample collected 
on a ship's deck, 500 miles off the coast of Africa, exhibited nu- 
merons species of freshwater and marine diatoms, bearing a close 
resemblanoe to South American forms of those organisms. Ehren- 
berg has recorded numerous other instances in his paper i^ruvtA^ vc^ 
the Berlin Transactions; but here, aa in otYier exaxa^j^JNC^ ^«r«<^ ^"^ 
obtenratiang of the inde&tigable microacopVat, \*\i^ ^ioiw^jMstfjPBA -wc^ 
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perlu^ not to satiifaotoTy as the w«U-obeerved data. He •peoa- 
ktes upon the self-developing power of oiganisms in tiie atmoepLm^ 
affirming that dust-showers are not to be traced to mineral material 
from the earth's sur&oe, nor to revolving masses of dust matezisl in 
space, nor to atmospheric currents simply ; but to some gcnarsl lanr 
connected with the sftmeephere of our planet^ according to whieh 
there is a *' self-development" witbm, it of living organisms^ which 
organisms he suspects may have some relation to the periodical me- 
teorolites or aerolites. The advocates of progresfflve development 
may see and hail in this the first step in the series of ascoodisg 
transmutations. The unbiassed observer will be stimulated by the 
startling hypothesis of the celebrated Berlin Professor to move fre- 
quent and regular examinations of atmospheric organisms. SoBie 
late examinations of dust-showers clearly show them to have a 
source which Ehrenberg has denied. Some of my heazers may re- 
member the graphic description by her Majesty's Envoy to Persia^ 
the Hon. G. A. Murray, of the cloud of impalpable red dust which 
darkened the air of Bagdad, and filled the city with a panic The 
specimen he collected was examined by my successcHr at the Boyai 
College of Surgeons, Prof. Quekett ; and that experienoed raicro- 
scopist could detect only inorganic particles, such as fine quarts 
tand, without any trace of Biatomacee or other oiganie matter. Dr. 
Lawson has obtained a similar result from the examination of the 
material of a shower of moist dust or mud which fell at Gorfii, in 
March, 1857 : it consisted for the most part of minute angrular par- 
ticles of a quartzose sand. Here, therefore, is a field of observati(»i 
for the microscopist, which has doubtless most interesting results as 
the reward of persevering research. 

THE LllTN^AN SOCUCTY. 

Amono the numerous additions to the Library and Museum, re> 
ceived during the year, are a complete series of Wiegmann's Archiv 
fiir Naturgesohichte, the greater part presented by Grcoige Busk, 
Esq., F.R.S. and L.S. ; Linnseus's MS. Diary and Letters to Me- 
nander, with translation, presented by Miss Wray ; an extensive 
collection of dried plants, formed in Java, by Dr. Horsfield, F.B>.S» 
and L.S., presented by the Hon. East India Company ; an exteo- 
sive collection of Australian and Tasmanian plants, formed by Dr. 
Ferdinand Miiller, Botanist to the North Australian ExpeditLoOr 
including type specimens of many species recently described by him 
in the Society's Journal, presented by Dr. Mtiller ; and a valuable 
collection of British Algse, formed by the late Mi-s. Griffith, of To^ 
quay, presented by the subscribers. The Society has also formed a 
British Herbarium ; it has been now completely arranged, and the 
principles on which it had been formed have been explained. 

PLANTS AND ANIMALS IN COMHSBCir. 

Thebb has been presented to the Section of Zoology and Botany 

of the Britiah Association, one oi \ko&^ Bje^rta wluoh render the 

Ubours of the Association so valus^Ye Vu. Tf^a^^m \a ««asi»ie^ ftJ; 
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tlie Glasgow Meeting^ in I85ff it ww saggtested by Prof. Bftlfbnr 
tiut it would be very deskabla to obtain aoounte infonustion rria^ 
tiTS to tho speeies of plants and animals whkh ftunish the artidM of 
oommeree, and the extant to which the demand on eaoh is oairied^ 
This was fbllowsd by the appointment of gentlemen at Liverpool «sd 
C^laagow to report on the animal and vegetable prodaeto imported 
into diose cities. At the meeting in 1857, a very vahiable Beport wb» 
nvoduoed, by Mr, Archer, on the imports into Liverpool, and pab- 
lished in detail in the last voluiue of the Transactions of the Asso> 
dation. On this occasion a Report was brought up from Messrs. 
Connell and Keddie, on the animal, vegetable, and mineral sub- 
fltenoes imported ftom foreign countries into the Clyde. This paper was 
f«ry voluminous^ and of course oould notbereadindetail to the Section ; 
bnt Dr. Lankester called attention to the importance of such rfr- 
tuniB^ as, although the Government in the Board of Trade ** Returns" 
gave the bulk of imports, yet little or no attempt was made at 
daecribing their sources or nature. In this way "Suable prodnctsr 
were imported, without the slightest intimation of their nature or 
valne, under some general head, as *' Dmgji" or "Articles not other- 
wise enumerated,'* in the official returns. The publication of thes^ 
JRmorts would draw egpecial attention to the source of eaoh article^ 
and thus enable tiiose interested in their use or consumption to as- 
certain where they may be mobt easily obtained, and in the largest 
quantities. Several instances were quo'-ed of valuable substances 
lying for years in our bonding warehouses from the want of a know- 
ledge on the part of those engaged in their importation of their 
aatnre or value. These returns show the great national value of. 
sn<di Museums as those now established at Kew, South Kensingtoa^ 
Liverpool, Edinburgh, and Dublin, where the products of the 
animal, vegetable, and mineral kingdoms used in the arts and mann- 
fiustoree, and as food, are exhibited in connexion with the parti*- 
cnlar species of plant, animal, or mineral which yields them. — 
Aihmuemi, Not 1617. 

A TOUirO HIPFOPOTAlfUS 

Has been born in the Garden oi Plants at Paris. The little crea« 
tare made its appearance at the top of the water of the tank occu* 
pied by its mother about 6 a.m. on Monday, May 1(K After swim- 
ming about a while, it attempted to get on dry ground, but the 
descent from the sleeping apartment of the parent hippopotami into 
tikeir bath not being sloped, it had some difficulty in raising its 
weight out of the water. The mother then came to tiie- rescue, but 
in her endeavours to assist her little one up the step, managed so to 
braise and injure its tender body that it died the same evening. 
Accurate oasts and drawings have been made of the animal. Sncb 
an event is not recoi-ded to have ever taken place in Europe. 

LEOPARDCS HSSNANDESn. 

A nsLZKS animal from Maiatlmn baa been. ^•emcr^Ml -vsi^t "^^^ 
above luune, which beoomes very inter^atogttonk^'* ^s»*^ <A>a»^ 

p 2 
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^nimalH of thiB £unily being comparatively few ia the New Worid. 
f'This species greatly resembles the jaguar in size, character, -and 
marking, having the short l^gs and short tapering tail of that 
species ; but it chiefly diffsrs from that animal in the form <j£ the 
head, which is more elongate, and in the disposition of the spots : 
instead of these being all placed in rings or roses, as they are 
usually called, the spots on the front part of the body are single and 
scattered, and those on the hinder part of the body are alone placed 
in lings and roses." — Dr, J, £, Gray. 

BABX BAT. 

Mb. Gould has exhibited to the Zoological Society a drawing of 
a very remarkable Bat which has lately been transmitted to him 
from Melbourne, Victoria, by Dr. Ludwig Becker, under the im- 
pression that it was a new and undescribed species, but which 
proves to be identical with the Mclo88u% Atutralis of Dr. Grray, 
characterized more than twenty years ago from the unique examine 
contained in the Museum of the United Service Institution. Mr. 
Gould remarked that the receipt of this drawing is .of especial 
interest, inasmuch as it proves that the animal is a niitive of Aus- 
tralia, a fact which, from the circumstance of no other example than 
the one referred to having been hitherto found in that countiy, has 
been disputed ; the form being Braadlian* 

THE DINGO. 

Some discoveries lately made by Mr. Selwyn, the Government 
. geologist, in exploring a cave near Mount Macedon, throw much 
Ught on the disputed question of the introduction of the Wild Dog to 
AuHtralia. Professor M 'Coy has stated that there is little doubt 
that the animal is indigenous ; and a paragraph in a Melbourne 
publication, edited by Mr. W. H. Archer, the Assistant Kegistrar- 
Genei*al, relates, on the authority of Mr. Smyth, that the skeleton of 
a Dingo was discovered near Wamamborl, underneath -a bed of 
volcanic ash. The skeleton was found by C. Campbell, Esq., an 
engineer who was conducting some excavations in that neighbour- 
hood. The discovery of such a skeleton is of interest, establishing, 
as it does, the truth of Professor McCoy's conjecture^ which was 
founded on palaeontological data. — Athenceum, No. 1616. 

WILD BOABB IN FBANOE. 

A HEBD of Wild Boars was seen in December, 1848, near Rheims, 
i!i the forest of Gueux. It was estimated there were twenty old 
and young, and these latter were at first taken for wolves by some 
persons, who attacked them, and killed four young ones. The main 
body of the animals then dispersed towards Dieu-Lumi^re, and the 
keeper of a wineshop shot two, the weight of which was frt>m 100 
to 115 kilogrammes each. A stray animal having entered a timber- 
jar^ near Itheims, was surrounded by the workmen, fourteen in 
number, aHA one of them, after \x8.Nm% ^<&iX\. '\\. ^ VXsy^ ^vth a 
hatchet, was bitten by it in ihe ImoxA, T2\i<fe Msaaa5k. nroa ^Sossi ^'h- 
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spatched by the other men ; it weighed 150 kilogrammes Being 
cat up into fourteen parts, it was dif^buted among the assailants^ 
and the wounded man received the skin in addition. On the whole, 
about fourteen boars are believed to have been destroyed in this sin« 
golar hunt, most of them young ones. 

BOSCH-VABK OF THE CAFE. 

The Secretary has read to the Zoological Society, a paper, by Dr. 
Gray, "On the Bosch- Vark (PcUamochcerua Africanua), Kving in the 
Society's G-ardens." Some doubt having been expressed as to the 
distinctness of the Painted Pig of the Cameroons from the Bosch- 
Vark of the Gape, it was vrith great pleasure Dr. G-ray was enabled 
to examine a living specimen of the latter, and he is quite convinced 
that any one who examines the two living animals as they are placed 
side by side in the Gardens, cannot fail to be satisfied with the dis- 
tinctness of the species, independent of any variation that may 
ooenr in the ground colour of the individual. 

OK THE TOBFIDITT OF THE MASHOT. 

The object of this memoir by M. Valentin is to examine the in* 
fluenoe of the winter-sleep upon the production of glucose by the 
liver. During an abstinence from food of five or six months, the 
sugar is persistent in the liver of the Marmot ; from this it follows 
that there is an essential difference between the true winter- sleep of 
the marmot and the torpidity of the batrachia^ or the state of inani- 
tion of waking animals. 

When, as is sometimes the case, the death of the animal is caused 
by exhaustion at the end of the winter-sleep, the liver no longer 
contains sugar. The same fact is observed in hedgehogs which have 
died during their winter- sleep. On the contrary, when a healthy 
marmot, killed at the eod of its toipidity, is examined, it is found 
that the freedi blood of the aorta and the fresh urine wUl precipitate 
small quantities of protoxide of copper, showing that they contain 
glucose. 

Some authors have expressed the opinion that the liquid secreted 
by the stomach is absorbed, and that after passing through the vena 
porta, it produces sugar in the liver. M. Valentin opposes this view, 
and cites several facts which speak against it. 

The author has observed a striking difference between the sugar 
of the liver of Marmots in their winter- sleep and that of other 
waking animals ; the former is not so readily destroyed by putrefac* 
tion aa the latter. 

In conclusion, he cites an observation made upon some frogs which 
had passed four months of the winter in a dark cellar. They were 
frozen by exposure to a temperature of -}- 5** F. ; the sugar of their 
liver did not disappear. — Moleachotfs Untersuchtmgen, — PhUos. Mag. , 
No. 102. 

KliW 'RAT. 

Db. Salter baa exhibited to the Lmn»«a ^wiVe^^ «.\viSsv% «<5!»2^ 
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Hften of a specioi of Rat, probably new to soienoe, bat whidi has 
been froquenUy observed of late on board vo ei o la in British ports ; 
and made some observations on the charaoters by which it is distin- 
guished from the original British Rat {Mus Battvu), the principal of 
these being the extraordinary length of the tail, the large size of the 
ears, and the greater fleshiness of the thighs. 



▲BTIFIOIAL INOUBi^IOK. 

A NEW apparatus for this purpose has been presented to the 
S'renoh Academy of Sciences by M. Siguier. The usual method of 
hatching eggs artificially consists in piling them between layers of 
manure ; M. Siguier, on the contrary, plai^ them in nests conrist- 
iag of straw, hay, shavings, &c., just as they would be in the OMe 
•ol natural incubation. Moreover, in the latter the egg receives 
warmth from above ; and the same effect is imitated in the new sys- 
tem, which consists of a central stove frx>m which eight or ten pair 
of india rubber tubes issue -m various directions. Each pair 
^establishes a communication between the stove and an india rubber 
<M^, which covers a nest filled with eggs. The steam generated in 
the stove is thus made to circulate constantly over the eggs, which 
«re thus exposed to a moderate heat radiating upon them fh>m the 
•ooncave surface of the india rubber cap. The warming appamtos 
described to the Academy communicates warmth to eight nests, 
each containing twenty*four eggs ; but the number of nests might be 
much greater. 

ABRANOEMENT OF BIBDS. 

Mb. Eyton has read to the British Association, a paper in which 
he stated : — ^The mode in which birds obtain their prey is subject to 
considerable variation: adapted to this variation are the various 
members and organs of the class. The principal modes in which 
birds obtain their prey are the following : —by the power of flight or 
direct chase ; by the power of approaching their prey unobserved ; 
by the power of climbing ; by the power of scratching and running ; 
by the power of wading ; and by the power of swimming. If a divi- 
sion of birds is made strictly according to the above qualities, there 
will be many that will not conform strictly to the greatest perfection 
of development adapted to each mode of living, but are endowed 
with a modification or mixture of two or more of them. Mr. Eyton 
proposes to divide birds into the following orders : — 1. Raptoiee, or 
birds of prey, containing the families Yulturidse, Faloonidae, and 
Strigidse ; 2. Noctivores, or night-feeding birds, containing the 
Oaprimulgidae, Trogonidae, and Ooracinidse ; 8. Volatcwes, or flyers^ 
containing the Trochilids and Cjrprilidse ; 4. Lapsatores, or gliders, 
containing the Alcidinidee, Buceridse, and Upupidse. Mr. Eyton 
called the attention of the meeting to the peculiar mode in which 
the coracoid bone is articulated to the sternum among the humming- 
birds. And exhibited a drawing and w^ftcVmeu* oi \X^.c^^^ ^^t^. He 
^ftift> stated that he was bringmg o\xt «k ^wt ow ^^ ^^JM^^nsa ^v 
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^irds, some of the plates from which he expected te hav« been able 
to exhibit. 

Sir W. Jardine remarked on the difficulty of arranging birds, and 
adiuitted that Mr. Eyton's arrangement had the advantage of pre- 
senting birds in groaps according to their habits, which depended so 
largely on the nature of their food. 



OOTBICHBCI IN FRANCE. 

The Bulletin of the Soci^t^ d'Acclimatation publishes a note from 
Br. Yavasseur on the subject of the Nandou, or South American 
Ostrich, and on the means of bringing it into a domestic state, and 
Accustoming it to the climate of France. The South American 
ostrich, although of the same natural family as those in Africa and 
elsewhere, differs from them by being of rather smaUer stature, and 
by having three toes on the feet inRt^ of two. They live in nume 
reus bands in the part of South America comprised, from north to 
south, between the frontiers of the Brazils and Patagonia, near the 
fitraits of Magellan, and from east to west between the Atlantic and 
the Cordilleras of the Andes. They only frequent the open plains, 
and never enter into the wooded parts of the country. They are 
commonly found in the plains of the Kepublic of Uruguay, but are 
very rare in Paraguay. They generaUy.move about in bands of ten 
and sometimes twenty females, with a single male, which walks 
l^erally at their head, and is besides readily distinguishable by his 
iaiger size. They may be seen seeking their food in the midst of 
horses and cattle, with which they are always on the best terms. 
In Uruguay and in Buenos Ayres, where these birds are seldom 
hunted, they show no alarm at man, but come and feed close to 
iiouses ; but if they see one or two horsemen approach, as if to sur- 
prise them, tiiey run off with extreme swiftness. 

The American ostrich is a very quiet and even stupid bird, and its 
fiame, "aveztruz," is liberally applied, pai*ticularly by the women, to 
4Buiy one who does not evince much intelligence. Although of a 
•generally pacific character, the male ostriches sometimes have battles 
to defend their own females or to capture some from other hands, and 
they then give each other most furious kicks, but their movements 
•on these occasions are ridiciilously awkward. The foroe, however, 
of their kick is enough to break a man's leg, and -such accidents 
•have sometimes occurred. Their laying season is in the month of 
August ; their nest consists of a large hole in the ground, which 
-they do not make themselves, but use those which the bulls make 
with their fore feet in order to cover themselves with a cload of dust, 
which is a favourite custom of those animals. The number of eggs 
generally found in these large nests is from twenty- five to thirty, but 
'it is not uncommon to find from sixty to eighty. It is thought that 
^ the females belonging to one band lay in the same nest. It is not 
true, as has been stated, that these eggs are hatched by the heat of the 
•sun, for both the males and the females have been seen slttvcv^oiQ^ 
them, but more frequently the formei. TVie ?L«iSti ot >fis»^«sav^j,«aR».\sfe. 
^ood, ^oagbntberatrong.; but tbat ©i t\i<& gB«'^m.\sa^*^^ ^^J**^^^ 
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able. The eggs, however, form a very good article of food, and 
are sought aftier by the country people for that purpose. The food 
of the ostriches consists of insects, seeds, and sometimes of small 
reptiles, such as small lizards, &c. ; but they are in general so Torar 
cious that they will swallow anything ; and pieces of leather, iron). 
&c., have been found in their stomachs. The young ostriches mi^ 
be readily tamed, for they become familiar in two or three days. 
They must not be placed in a cage, but allowed to walk about, 
attaching something to their feet to prevent their going too far. 
They are fed with little bits of fresh meat, which they will take from 
the hand. They will walk about round the houses, enter into all the 
rooms, look with apparent curiosity at what is going on, and occupy 
themselves with catehing flies, of which they are very fond. As 
they grow larger they go further from home, but they never fail to 
return at the time when they are usually fed, or at night to roost. 
They are very fond of sugar, and will follow a person about to pro- 
cure it. Dr. Yavasseur concludes by stating that the South Ame- 
rican ostrich would live without difficulty in the north of France ; 
that there is no difficulty in domesticating it ; that it will feed on 
anything that is given to it, however coarse ; that it is of a very 
strong constitution, and but little sensible to atniospheiic changes ; 
and that it scarcely requir^ any cai*e, space and liberty being all 
that is wanted. The advantages which might be derived from 
domesticating this bird would consist in its feathers, which are in 
great demand ; and from the eggs, which would form a good article 
of food to the people in the country. — Galif/nanis Messenger. 

NEW BIRDS. 

Mr. Goulb has read to the Zoological Society, a paper ** On a 
New Species of Ptarmigan," the skin of which he exhibited. It 
was a native of Spitzbergen, where he believed it was plentiful, and 
was brought to this country by E. Evans, Esq., of Neath, who 
shot it during a visit to that part of the world in the summer of 
1856. In size it considerably exceeded our common ptarmigan. 
Mr. Gould proposed the name of Lagopus hemileucv/rus for this 
species. Mr. Gould also read a paper, containing Descriptions of 
two new species of the family Hirundinidse : one, an Atticora from 
Guatemala, for the introduction of which science was indebted to G. 
U. Skinner, Esq., he characterized under the name of A, piUata ; 
the other, a Ohelidon, from Cashmere, which he proposed to call 
C. Cashnieriensis, was discovered by Dr. A. L. Adams, of the 22nd 
Regiment. 

BIRDS FROM ECUADOR. 

There have been read to the Zoological Society, some notes 

" On a Collection of Birds received by M. Verreaux, of Paris, from 

the Rio Napo, in the Republic of Ecuador," when it was stated that 

Although several small collections of birds had been already received 

la Europe from this locaVity ijaiie o^ vj\i\<^ >a»A \^«rxi Vst^ws^t 

before the notice of the Society"), tVie ^jxeaeoX. ^«a^a.x%«l %5A ^Iv 
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nore interesting nature, embracing no less than 1 70 species, at least 
20 of which appeared to be undescribed. The most noticeable 
objects were two Tanagers, which seemed not only generically but 
specifically different from anything hitherto known, and which were 
characterized as Creurgops verlicalis and Euchates ccedneuSy a fine 
series of Formicariidse, embracing thirty-three species, of which 
several appeared to be undescrib^ ; and a new form belonging to 
the peculiar South American family Pteroptochidse, for which the 
name Agathopoua microptervs was proposed. The Chairman stated 
that M. Jules Yerreaux had previously examined and labelled the 
birds of this collection, and that the greater part of the new appel- 
lations were adopted from his MS. 

The Chairman also called the attention of the Society to a very 
scarce parrot lately acquired for the menagerie, and of which only 
one other specimen was known, formerly living in the Zoological 
Gardens at Amsterdam, and now in their museum. This was the 
£dectU8 Cornelia of Prince Bonaparte. 

NEST OP THE WAXWING. 

The Waxwing makes a good-sized and substantial Nest, but 
without much indication of advanced art. It is of some depth, and 
regularly shaped. The main substance of which it is built is the 
kind of lichen commonly called *' tree-hair" {Alectoriajuhata), which 
hangs so abundantly from almost every tree in Lapland. The nest 
is strengthened below by a platform of dead twigs, and higher up 
towards the interior by a greater or lesser amount of flowering 
stalks of grass, and occasiooally pieces of equisetum. In one nest 
there were several pen-feathers of small birds as an apology for a 
lining. The nest is built on the branch of a tree, not near the bole, 
and rather standing up from the branch, like a fieldfare's or other 
thrush's nest. Of those observed, four were built on small spruces, 
one on a good-sized S^cotch fir, and one on a birch, all at a height 
of from six to twelve feet from the ground. — John Wolley, Jwii, — 
Edin, New Phil, Joum., No. 15. 



NEW TOUCAN. 

Mb. Gould has exhibited and described to the Zoological Society, 
a new species of Toucan, which he had recently received from Pro- 
fessor Jameson, of Quito. He remarked that it belonged to that 
division of the group to which he had applied the generic term of 
Andigena, and that it was most intimately allied to the A, nigri' 
rostriSf but differed from that species in the bill being shorter, 
broader, and much more robust, and coloured with obscure brownish 
red at the base of the upper mandible. For this new species he 
proposed the name of Andigena spilorhyncha, 

BIRDS FROM THE ABOO ISLANDS. — BIRDS OF PABADISE. 

Mb. Gould has brought under the nolKc^ cS. 'Cckft 'LaOtfi^^'s^ 
Sodetjr, a Aig'h/y interesting series of "BXTda eo>\ecXa^Vj'^'«' ^'^^^ 
Wallace in the Aroo Islands. Amoiig tYiem «i.T^ Vs^ «^gleR^s». ^"^ 
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Birds of Paradise — Partidiaea apoda and P. regia, SBthorto i 
magnifioent birds have only been sent to this country in a mutilatod 
condition, their skins having been prepared and dried by the Papnans 
finequently without their wings, and almost alwa3rs without their 
l^gs ; Mr. Wallace's skins, however, are perfect, and in the highest 
possible condition. They comprise not only adult make and femaki, 
but young birds in various stages of development. Mr. Gh>ii]d re* 
marked that the ornithology of the Aroo Islands, like that of New 
Guinea, partook more of ^e oharacter of the Australian fauna than 
of any other. The PicidoR (Woodpeckers) and BuceroticUg (Horn- 
bills), so common in India and the Indian Islands, are totally 
wanting, while the MelipkagidcB (Honeyeaters) and the Halcjfcmida 
(Kingfishers) are very numerous ; on the other hand, the collection 
does not contain a single MalurtUf nor any of the Fincket — ^fonns 
. represented by numerous species even in the northern parts of 
Australia. Mr. Gould, in remarking upon the beautifol plumes 
which adorn the ParadiseoSy stated that he considered they wen in 
their most perfect state just prior to the breeding season, and that 
the bird was then adorned in its greatest beauty, — ^a beauty assumed 
apparently not only for the purpose of attracting the fsmales, but to 
exhibit to each other their goigeous finery, when they assemble and 
perform many curious and extraordinary evolutions. In South 
America, the Cock of the Rock {Rupicola) has many singular habits 
at the like season ; while in Australia, the Bower Birds attract eveiy 
one by the curious structures they make for a similar purpose. Mr. 
Gould instanced also the Peacock, the Turkey, and the well-known 
Bufif of the British Ishuids, as birds which assemble and make such 
displays. 

KXW BIRDS FBOM WESTERN AFBTOA. 

Db. Gustav Hartlaub, of Bremen, having recently examined 
the magnificent specimens in the British Museum, found among 
them some very rare species, which he had not seen before. Among 
these are some of the rare types collected during the second Niger 
Expedition by Mr. Louis Fraser — for instance, the SylvicoUi super- 
cUiosa of that naturalist, which from a second and more perfect 
Ashantee specimen Dr. Hartlaub found to be what he never ex- 
pected, a typical Camaroptera ; then the Coccothraustes olivacevu of 
Fraser, a type most peculiar and unique amongst the great number 
of African Fringillidae. But by far the most interestmg and most 
curious African form, which Dr. H. has seen for the first time, is a 
little bird hardly larger than tlte smalUat Hvmrning-bird, the Duxeum 
RuahioR of Cassm, and the type of the genus Pholidomis, This 
minute and very peculiarly coloured species is the only true African 
representative of the essentially Asiatic form Dicceum, from which, 
however, Dr. Hartlaub holds it to be truly generically distinct. 



THE MOOBUK, AND ITS EGG. 

This interesting addition to t\ie gsidi«na «A ^i)afcTA«3t«^«»JL Society 
28 a bird of the same order as t\ie oBtncYi, T\««.,«a»x^,«»^«»«««^» 
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TEfae winga are abortive — -ihat is, so short as to be useless for flight, 
though very necessary, abbreviated as they are, for many purposes 
in the economy of the bird. The above specimen was taken in Kew 
Caledonia, and brought to Dr. Bennett, of Sydney, who observed its 
liabits in a paddock to closely agree with those of the cassowary. 
One of its calls is '^Mouruk," and heooe the native name. It is 
SBiaUer than the cassowaiy, and wants the horny casque or helmet 
on the head, which made that bird so strange to our forefathers : 
this, with the greatly reduced turkey-neck wattles, gives it tiie look 
of a young bird. It may be, after all, only a young cassowary, and 
time may develop bis bony crest. The great interest of the bird 
to the student is the development of our Ibiowledge of geographical 
distribution. Mr. Gould has named it Casuariua Bennetti ; and, if 
it be a distinct species, it shows that small islands have had large 
species assigned to them with a limited range. Thus, Sir Thomas 
Stamford Raffles, in a letter to Mr. Marsden, quoted in a Popular 
ffittory of Birds, writes that the cassowary is confined to two small 
islands in the Eastern seas ; just as the emeu is limited to Australia 
and Rumania, the rhea to South America in its south portions, and 
the ostrich to Africa ; the dodo and dronte, the vast sepyornis, and 
the gigantic moa, or dinomis, of New Zealand, are all birds that 
were placed by their Maker in limited islands ; and the present bird 
may be the last of the mooruks, just as there was a last dodo, and 
there may be a last giraffe. 

Dr. Gray has read to the Zoological Society a note upon the Egg 
of this Mooruk. The Egg is of the same form and has the same 
solid shell, covered with rounded tubercles, as that of the Common 
Cassowary, Casuarms gateattis. It differs from the egg of the latter 
bird in the British Museum in being rather larger (it is 14^ inches 
in circumference in the longest, and 11^ inches in the thickest part), 
in the tubercles on the surface being larger, considerably further 
apart, and more isolated-«-that is to say, more rarely confluent 
together. The egg is pale olive-green with darker olive tubercles ; 
it is much darker than what Dr. Gray recollects of the eggs of the 
Cassowaries in other collections ; but they may have become faded, 
as is the case with our specimens in the British Museum. 

Dr. Bennett sent with the living specimen of the Mooruk now ex- 
hibited in the menagerie, an egg which was brought from New 
Britain with the bird ; it differs very considerably from one exhibited 
by Mr. Stevens : first, in being smaller — that is to say, only 13^ 
inches in circumference in the longest and 11 inches in the thickest 
part ; secondly, in the egg being blunter, more rounded in front, 
and not so conical as the other ; thirdly, it is of a uniform pale olive- 
oolour, without any appearance of tubercles or darker spots. 

It has been suggested that the difference between the two eggs is 
so great that they cannot have been laid by the same species of bird. 
They both diffsr considerably from the egg of the Galeated Cas- 
sowary ; and Mrs. Turner assured Dr. Gray that tberj -ww^ \sR!Oa- 
bioujrht from New Britain, by her huB\>«nd. wndi Wi^ ^sm^Nsmv ^i*^ "^^ 
ship, with tbeMvmg bird, to Sydney *, tJie^ ^ero ^Vw^w^V^V^^^^^^ 
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he, having ihe choice, selected the tuberculated egg : sothai, if they 
are not tb^ eggs of the Moonik, it would indicate that there must 
be two Cassowaries inhabiting New Britain, both differoit from 
C gdUaius, 

There is so great a similarity in colour and texture of the smooth 
Bgg with the ground-colour of the other egg between the tubercles, 
as to have suggested that the tubercmiated egg is the perfect 
^g of the bird, and the smooth egg that of a venr immature or 
sickly specimen ; but under any circumstances Dr. (iray considered 
it desirable that both specimens should be figured. 



A TALKING CANARY. 

Mb. Letgh Sothebt, in a letter to Dr. Gray, describes a mar« 
vellous little specimen of the feathered tribe, a Talking Canary. 
Its parents had previously and successfully reared many young 
ones ; but three years ago, they hatched only one out of four eg[g8» 
the which they immediately neglected, by commencing the rebuud- 
ing of a nest upon the top of it. Upon this discovery, the unfledged 
and forsaken bird, all but dead, was taken away and placed in 
flannel by the fire, when after much attention it was restored and 
then brought up by hand. Thus treated, and away from all other 
birds, it became familiarized with those only who fed it; conse- 
quently, its first singing notes were of a character totally different to 
those usual with the Canary. 

Constantly being talked to, the bird, when about three months 
old, astonished its mistress by repeating the endearing terms used 
in talking to it, such as " KUsie, JTisfiie," with its significant sounds. 
This went on, and from time to time the little bird repeated other 
words; and now, for hours together, except during the moulting 
season, it astonishes by ringing the changes, according to its own 
&ncy, and as plain as any human voice can articulate them, on the 
several words — " Dear sweet Titchie'* (its name), '* Kiss Minmie,** 
** Kiss me then dear Minnie," " Sweet pretty little Titdiie,*' 
*' Kissie, Tcissie, hissie" ** Dear Titchie," ** Titchie wee, gee, gee, 
gee, Titchie, Titchie." 

The usual singing notes of the bird are more of the character of 
the Nightingale, mingled occasionally with the sound of the dog- 
whistle used about the house. It whistles also, very clearly, the 
first bar of " God save the Queen." It is hardly necessary to add 
that the bird is by nature remarkably tame. 

Mr. Waterhouse Hawkins, who has heard the bird, relates that 
about twenty years ago a Canary that spoke a few words was exhi- 
bited in Regent-street, the only other instance, it is believed, publicly 
known. — Proceedings of the Zoological Society, 



ON THE SNIPES* ** NEIGHING" OB HUMMING NOISE, ETC. 

The following paper by M. Meves, Conservator at the Zoological 
HikS'Maseum in Stockholm, tTaiiB\&\.e^ ^n^ cornxoKnAss^^j^ b^ Mr. 
John Wolley, jun., has been xead\K> >aa^ 7iWi\o^«iJL^>ws\axi. 
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On the origin of the neighing sound which accompanies the single 
Snipe's {Scolopax gallinago, L.) play — flight during pairing time — 
opinions are various. Bechstein thought that it was produced by 
means of the beak ; Naumann and others, again, that it originated 
in powerful strokes of the wing ; but since Pralle in Hanover ob- 
served that the bird makes heard its well-known song or cry, which 
he expresses with the words '* gick jack, gick jack !" at the same 
time with the neighing sound, it seemed to be settled that the latter 
is not produced through the throat. In the meantime (says M. 
Meves), I have remarked with surprise, that the humming sound 
could never be observed whilst the bird was flying upwards, 
at which time the tail is closed ; but only when it was casting 
itself downwards in a slanting direction, with the tail strongly 
spread out. 

The peculiar form of the tail-feathers in gome foreign species nearly allied to our 
^nipe (for example, 8. JaveruU) encouraged the notion, that the tail, if not alone, at 
all events Ui a considerable degree, conduced to the production of the sound. On a 
doser examination of the tail-feathers of oar common species, I found the first 
(outer) feather, especially, very peculiarly constructed; the shaft, uncommonly 
stiff, sabre-shaped ; the rays of the web strongly bound together and very long, the 
longest reaching nearly three-fourths of the whole length of the web, these rays 
lying along (or spanning from end to end of the curve of) the shaft, like the strings 
of a musioEU instrument. If you blow from the outer side upon the broad web it 
comes into vibration, and a sound is heard, which, though famter, resembles very 
dosely the well-known neighing. 

But to convince yourself fimy that it is the first feather which produces the 
peculiar sound, it is only necessary careiiilly to pluck out such a one, to fasten its 
shaft with fine thread to a piece of steel wire a tenth of an inch in diameter and a 
oot long, and then to fix this at the end of a four-foot stick. If now you draw 
the fcather, with its outer side forward, sharply through the air, at the same time 
yni^lriiig somc short movcmcuts or shakings of the arm so as to represent the 
shivering motion of the wings during flight, you produce the neighing sound with 
the most astonishing exactness. 

If yon wish to hear the humming of both feathers at once, as must be the case 
from the flying bird, this also can oe managed by a simple contrivance. Take a 
smidl stick, and fJEuten at the side of the smaller end a piece of burnt steel wire in 
the form of a fork ; bind to each point a side tail-feather; bend the wire so that 
the feathers receive the same direction which they do in the spreading of the tail as 
the Mrd sinks itself in flight ; and then with this apparatus draw the feathers 
through the air, as before. 

Such a sound, but in another tone, is produced when we experiment with the 
tail-feathers of other kinds of Snipe. But in S. major, Capemig, and frenata are 
fbimd four humming-feathers {turr pennor) on each side, which are considerably 
shorter than in the species we have been speaking of. Scolopax Javentw has eight 
on each side, which are extremely narrow and very stifi*. 

Since in both sexes these feathers have the same form, it is clear that both can 
produce the humming noise ; and by means of experiment I have convinced myself 
that it is so. But as the feathers of the hen are generally less than those of the 
cook bird, the noise also made by them is not so deep as in the other case. Pro- 
fessor Xi]^son announces, that in the female of the Single Snipe a neighing noise 
has been already observed. 

It would be interesting if travelling ornithologists would in fiiture make obser- 
vations on the forei^ species in a state of nature. It ought to be found that 
these also have a neighii^ or humming noise, but differing considerably from that 
of our species. 

Besides the significance which these tail-feathers have as a kind of musical in- 
strument, their form may give a very weighty character in the det&t«&css^<:s&. «iL 
species standing very near one another, which hsweYieetk. \oc^L'e^>x!^'a.^&'«^»sfi6«R.. 

The gtructnre of the tail-feathers in Scolcmax (,PKilolimiio%AVt<^'««^ 9oJWXak>- 
differs conaderahlyttom that of the others •, it ^Nea^^vi evfiOT«BL«ci\,\yQ^s»sfi5ss^^ 
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soand: and all the foathen of the tail are, as in aeoUfoa ruaHeelm^ formed pnttj 
much like one another. 

If it be considered deeirable to divide the I^muoan genns Seolnpaa into fob- 
genera, I ahoold propoae to dase thoae together which hsre mtuleal fl9Bthere in 
the tail, under the name Odmu, 

The interesting discovery recorded in the above paper waa iinrti 
announced by M. Meves in an acoonnt of the birds observed by him- 
self during a visit to the island of GotUand in the summer of the 
year 1856, which account appeared in a publication of the Vetens- 
kaps Akademi at Stockholm the following winter. 

In the succeeding summer M. Meves showed Mr. Wolley his ex- 
periments. The mysterious noise of the wiidemees was repro- 
duced in a little room in the middle of Stockholm. First the 
deep bleat now shown to proceed from the male Snipe, and then 
the fainter bleat of the female, both most strikingly true to nature, 
neither producible with any other feathers than the outer onee of 
the tail. 

Mr. Wolley inquired of M. Meves how, issuing forth from the 
town for a summer ramble, he came to discover what all the field- 
naturalists and sportsmen of England and other countries had, for the 
last century at least, been in vain trying to make out, stnuning 
their eyes, and puzzling their wits ? He freely explained how, in a 
number of Nwumotmma^ an accidental misprint of the word repre- 
senting tail-feathers instead of wing-feathers — a mistake which 
another author had ridiculed — first led him to think on the 
subject. He subsequently examined in the Museum the tail- 
fbathers of various species of Snipe, remarked their structure, and 
reasoned upon it. Then be blew upoti them, and fixed them on 
levers that he might wave them with greater force through the air ; 
and at the same time he made more careful observations than he had 
before d^ne on the living birds in the breeding season. In short, in 
him the obscure hint was thrown upon fruitful ground, whilst in a 
hundred other minds it had failed to come to life. M. Meves then 
wrote, at Mr. Wolley' s request, for the Zoological Society of 
London the paper which is here translated. 



THE CUCKOO (CUCULUS CANORUS). 

On the 20th of last May, Dr. John Alex. Smith dissected a male 
Cuckoo, in full adult plumage, which had been shot in this neigh- 
bourhood a day or two before. The stomach, a musculo-mem- 
branaceous bag, with the proven tri cuius well defined, measured 
two inches in length and one and a half inches across, or in breadth ; 
it appeared to contain a firm, rounded body, lying loosely in its 
otherwise empty cavity. On opening the stomach, the proventri- 
cuius was found filled with a mucous secretion, and a black oval- 
shaped body was seen, of a smooth and lubricated appeai&noe ; it 
meaauredi one inch in length and about half an inch in breadth, and 
weighed 31 grains. When \)roketi ^^Toaitt, \\, -wea %uvnA\A Vm of a 
lighter colour, and^ nearly dry inVATuaSiY, ^xidi eotXAYB^A.^ «i^^M«ciik\ 
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of ih» undigested remains of insects and larv», portions apparently of 
elytra, vessels, &c. It was evidently the indigestible parts of the food 
prepared for being ejected from the stomach by the mouth — a * * pellet'* 
or ** cast," as it has been called, which is so well known in the case of 
the hawks and owls ; and from the abundant secretion in the pro- 
ventrioulus, and empty state of the stomach, was apparently on the 
very point of being ejected by the mouth. 

The fact was new to him as regarded the cuckoo, and he therefore 
noted it with interest. The lining membrane of the stomach showed 
no appearance, either to the naked eye or to the microscope, of the 
coating of hair, which has been often described, and which he had 
seen in other specimois ; it is believed to be caused by the bird feeding- 
cm hairy caterpillars, perhaps at a more advanced period of the 
season ; the intestines contained only a uniform smooth creamy- like 
matter. The testes were very small, being scarcely one-fourth of 
an inch in length, the largest Uke a very small pea. Several genera 
of birds, it is well known, eject the indigestible parts of their food 
as pellets. Sir William Jardine believes, that in addition to the 
Acoipitres, the cuckoos, kingfishers, motmots, and bee- eaters, all do 
so. Maogillivray says — ** I have never met with a fragment of the 
elytra, tiie articulation of a limb, or any other hard part of an 
insect, in the intestines of the cuckoo, the contents of which are of a 
uniform pulpy and impalpable mass of a light red colour. Of 
course, the remains of insects in the stomach must be thrown up in 
pellets, as in hawks and owls. " Dr. Smith was able, therefore, to supply 
the positive side of the evidence, and by exhibiting the pellet from 
the stomach itself, put an end to any doubt that might have 
eodsted on the subject, at least in regard to the cuckoo. — Pro* 
eeedings of the Soy al Physical Society. (Edin,) 

HABITS OF SBA-FISH. 

M. OosfSE has described to the French Academy of Sciences, a 
kind of marine observatory which he has constructed at Concameau 
(Finist^rre), for the purpose of studying the Habits and Instincts of 
various Sea- fish. A terrace has been formed on the top of a house on 
the quay, with reservoirs arranged like a flight of steps. The sea- 
water is pumped up to the topmost reservoir, and thence flows down 
slowly, after the manner of a rivulet, 50 centimetres in breadth, 
along all the other reservoirs, which together form a length of about 
80 metres. This length is divided into 96 cells by wire-net parti- 
tions, which, allowing free passage to ike water, yet prevent the 
difforent species of fish from mingling together. By this ingenious 
contrivance each kind lives separate, enjoying its peculiar food and 
habits unconscious of its state of captivity. Having described this 
apparatus, M. Goste gives an account of the results of his observa- 
tions, which are both new and curious. Some species, such as the 
mullet, the stickleback, &o., grow perfectly tame, will follow the hand 
that o£EerB them food, and will even allow themselves tA Va \a^«£Ol. 
out of the water without attempting to avoVdi \\.. 'YVv'Si %^"^^ "m^^ 
buJI-head are Urns famUistr ; the turbot, ^wYAcYiXooV^ ^o \3axvsv\^^%«o^.. 
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-will nevertheless take food from the hand ; it changes colour when 
irritated, the spots with which it is covered growing pale or daik 
according to the emotions excited in it. But the most curioua dr- 
cumstance coDceming it is, that it swallows fish of a much hu^er 
size than would appear compatible with the apparent smallness of 
its mouth. Thus, a young turbot, not more than ten inches ia 
length, has been seen to swallow pilchards of the largest size. The 
pipe-fish has two curious peculiarities. These fish form groups, 
entwining their tails together, and remaining immovable in a ver- 
tical position, with their heads upwards. When food is ofiered them 
they perform a curious evolution — ^they turn round on their backs to 
receive it. This is owing to the peculiar position of the mouth, 
which is placed under a kind of beak, and perpendicular to its axis. 
The crustaceous tribes have also furnished much matter of observa- 
tion. The prawn and crab, for instance, may be quoted as exerciamg 
the virtue of conjugal fidelity to the highest degree ; for the male 
takes hold of his mate, and never lets her go ; he swims with her, 
crawls about with her, and if she be forcibly taken away from him 
he seizes hold of her again. The metamorphoses to which various 
crustaceans are subject have also been studied with much attention : 
M. Coste finds, for example, that all the Zoea hitherto de- 
scribed by various authors are but the larvae of brachyurous de- 
capodes, and not, as has been supposed, the embryos of crabs oar 
lobsters. 

ON AQUARIA. 

Mr. N. B. Ward, in a paper read to the British Association, 
has considered the application of those principles which had 
proved so successful with plants to the subjects of the animal king- 
dom. At the meeting of the Association at Liverpool, in 1838, he 
directed the attention of the members to the extension of his prin- 
ciple to animals. He felt quite certain that a great niunber of 
animals would live and thrive under the same treatment ; and he 
could see no reason why, at the same time that our stoves were 
ornamented with Bafflesia, they might not be illuminated with 
Fulgoras and Candelarias. In the same year lie addressed a letter 
to Sir W. Hooker, in which he expressed his belief that animals as 
well as plants might be imported in the case ; and these views were 
stated by Professor Faraday at the lloyal Institution. In 1841 he 
established the first aquarium for fish and plants in his fern-house in 
Wellclose- square, his object being not to determine the counter- 
balancing influence of plants and animals in water — that having 
been ascertained long before by Priestley — but to determine whether 
the limited quantity of air in the fern-house would be sufficient for 
the well-being of the fish. This plan was shortly followed by Dr. 
Bowerbank in a large glass jar, which, when seen by Mr. Mitchell, 
occasioned the construction of the Vivaria in the Regent's Park. 
Mr, Ward then proceeded to read a very interesting communication 
from Mr. Mummery, detailing \i\a ex-^tvmftivta on marine animals 
and plants during his residence at "Don^t, '^u^t^Xr^ Vj ^wnssd^^^ 
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beautifiil repreeentatioiis of some of the animak whidi were living in 
his aquarium. Of the p«rmanent inhabitants were the following : — 
Aotfana crassioomisy A. gemmaria, A. angnicoma, A. Bianthos, 
A. miniata, A. bellis, A. nivea, A. mesembryanthemum, Sertularia 
piawila, Bowerbankia densa, Pedioellina bel|$ca, Tabularia indiviaa 
(m various states), Aphrodite aculeata, Serpula contortuplicat% 
Fagurus Bemhardi, Portunus puber, Balanus l»lanoides, Buccinum 
undatum, Patella, CEolis lineata, Palsetmon. The three following 
could only be kept for a very few days : Lepas anatifer, Cydippe 
pileus, Lucemaria auricula. Mr. Ward then gave a glowing de- 
scription of the coral reefs of Rottenset Island, Western Australia^ 
by Dr. Harvey, of Dublin, and strongly advocated the importation 
fh>m thence m some of the beautiful forms of vegetable life, such as 
Caulerpa, Bypsis, &c. 

The paper was illustrated by a collection of cultivable sea-weeds 
from the herbarium of Dr. "Hirvey, of Cork, and a series of coloured 
dii^rams of animals inhabiting aquaria, by Mrs. Mummery. 

Dr. Lankester referred to &e importance of many remarks that 
had been made on the habits of animals domesticated in aquaria. 
He stated that he had recently seen a beautiful specimen of the 
jelly-fish Bhizostoma, which had been kept alive in sea-water in 
London for a week ; and he believed that with care other species of 
ibis beautiful family might be domesticated and theur habits watched. 
He stated that he had tidcen this year large numbers of the Lucernaria 
awricula at Felixstow, where he had never seen a specimen before. 

Mr. Deane hoped that more observations would be made on the 
groups of animals and plants that could be kept together, as now 
frequently the plants grew so rapidly, especially the Gonfervse, as to 
prevent the animals being seen. 

PISOIOULTUBE. 

M. CosTE has presented to the French Academy of Sciences, some 
specimens of Trout hatched at the College de France, and then tianeh 
feired to a pond in the Emperor's domain of Yilleneuve-rEtang, near 
St. Cloud. The trout of one year old in that pond were about 
20 centimetres in length, and between two and three ounces in 
weight ; so that, in the Paris market, they would fetch from If. to 
It 25c. each. Those of the age of 33 months were between 45 and 
50 centimetres in length, and weighed from 1 lb. to 21b. and more, 
so that their marketable value was between 3f. and 6f. They were 
so numerous in the small piece of water where they had been reared, 
that it became impossible to fish them with a dredging- net without 
killing some, so that a casting-net had to be used. M. Coste added, 
that Uiey had had no other nourishment but worms, insects, and 
tadpoles. 

imOENSE "take** 07 BALMION IN THE TWEED. 

On July 26th, 1858, owing to the '* spate** which, caxcw^ ^<ssr\v^\sl 
the previous morning, the net-fisbenea oii\Xier^««^V«^'Ock&\^»:c^lS»^ 
take of Salmon ever remembered by tlie o\dea\.^iftv«siB«o>^»^^^^^^^^*^ 

Q 
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oftuglit in the same ipaoe of time in ikoA rmr. Vtam tut o*olook 
in the moniing, whta tbe fishing comnMiioed, tffl nighty about S600 
4Mluh aahnon, and about half the number of grilaee (i. «., iipwaHi of 
5000 in all), with a hir proportion of trouti^ were takoB. At 
several fisheries in the middle district more salmon were osaglkt than 
are usuallj taken during an entire season. Wilford and Bendibos 
waters (about five miles up the river) had 600 fish each. Large 
numbers got beyond the netting district. 

OTSTZBS. 

Ms. T. C. Etton has read to the British Association a further '<Be- 
port on the Oyster/' continuing tiiat which he began at tiie Moating 
of the British Association heki at Cheltenham. At that meeting he 
exhibited the young oyster taken from the beard of the parent. He 
BOW traced the young oyster from the embryo state in the ovary to 
its perfection at five years old ; and exhibited a series of drawings 
made for a woriL on the history of the oyster, the mode of pNserv- 
jng the beds and increasing their produotivenessy shortly to be pub- 
lished by Mr. Van Voorst. For an Abstract of Mr. Eyton's pro* 
▼ious Report^ see Tear-Booh of FactSj 1857, pp. 227-228. 



OBAB DIB80LVIN6 SHELLS. 

Bb. Gba7 has read to the Zoological Society, a paper " On the 
Power of Dissolving Shells possessed by the B^sux[ Grab." In a 
note to his paper ** On the Formation and Structure of Shell," in the 
PhUomphical Trcmsactions for 1853, he stated it as probaJble that 
some Bernard Crabs had the ^ulty of dissolving shells, it not be- 
ing unusual to find the long fusiform shells which are inhabited by 
these animals with the inner lip and a greater part of the piUar on 
the inside of the mouth destroyed, so as to render the aperture much 
larger than usual. Dr. Gray having continued his observations on 
these shells, is quite convinced that certain species of the Bernard 
Crab (Pctgiiru^ have this power ; some possess it to a much greater 
d^ree than others. ____^ 

mOBOSCOPIC EXAMINATION OP THE INTEGUMENT OP OBUBTAOEA. 
In order to arrive at more certain results in the identification 
of species, Microscopic Examination of the Surface of the Int^s- 
ment will be found peculiarly useful. This mode of examina* 
tion of species may be applied to a considerable extent throughout 
the Crustacea generally with great advantage ; and if found valuable 
in recent, there can be no doubt that it will prove of far greater im- 
portance in extinct, forms, where facts on which the identification of 
species usually rests are lost, and fragments only of the animal 
obtainable. It should be borne in mind, however, ^lat as the strue- 
ture in question undergoes modifications more or less considerable 
in different parts of the animal, it will always be advisable to com- 
pare the corresponding parts with each other. 
Applying this test to the known a^^dea oil Galatft«a, we perceive 
that the structure of the integument, xx-'^ii V^« «xt&a «s^i^ x 
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squamiform appearance, but that the scalec which characterize the 
structure possess features peculiar to each species. Thus in G, ttri- 
ffOMf the scales are convex, distant from each other, smooth at the 
edge, and fringed with long hairs. In G, aquauUfera they are con- 
vex, desely placed, scolloped at the edge, and without hairs. In 
0, nexa the scales are obsolete, trnfte of hair representing the sup- 
posed edges. — l^>ence Bate, Proc. Liwn, Soc. 

RABE SOOPHITS. 

Dr. Strbthill Wrioht has placed before the Reyal Physical 
Society several rare Zoophytes, amongst which was the Myriothela 
Uftica^ of Sars. He states that the animal is not naked, as de- 
eeribed by Gosse, but has a distinct horny corallum ; nor are its 
tentiides wart-shaped ; they resemble the tentacles of coroae, except 
dn having sting- cells of smaller siae. According to Mr. Coolu, of 
f almonth, the young of Myriothela is furnished with long pro- 
'Oesses or leg9, on which it moved from place to place as its erratic 
£mcy led it. But after some time it forsook its wandering life, cast 
•oflF its Uga, developed tentacles, fixed itself to a stone, and devoted 
itself to the more staid occupations of providing itself with food, 
producing a fiimily of young ones, and stinging those of its marine 
neighbours who came into collision with it. 

STNAPTA. 

Mb. S. O. Woodward has read to the Zoological Society a paper 
■" On the genus S3mapta," by himself and Mr. L. Barrett. TVo species 
of Synapta (marine animals, remarkable for the microscopic anchors 
in the skin) are found on the British coast : 1. S. digitata (Mont. ), 
vanging from Scotland to the Mediterranean, occurs in Kothsay Bay, 
West Coast of Ireland, Devonshire, Cornwall, — also in Vigo Bay, 
<jlalicia, and Trieste, Adiiatic ; 2. S. in^cerens (MuQ.), which ranges 
from Norway to Britta^, has been found at Aberystwith, Criccieth^ 
Falmouth, and Bantry Bay. A new species, called S. hidentaick, 
was described as having bifid anchor flukes, and oval plates perfo- 
rated by many circular holes decreasing in size from the centre to 
the circumference. The specimens were collected in China by the 
Eev. G. Vachell, and were three inches long, with twelve tentacles, 
each having four lobed digits. 

ELECTRA VERTICILLATA. 

Mr. Holdsworth Las read to the Zoological Society a paper " Oa 
£leotra YerticiUata," and directed attention to a remai'kable varia: 
tion in its mode of growth, found by him abundantly on the coast of 
Portugal, and, although alluded to by several naturalists, has nevei^ 
been fully described. This variety consisted in the production of 
clnaters of narrow ribbon-shaped fronds from the encrusting cylin- 
drical form usually figured, each ribbon being composed of a double 
layer of connected opposite cells placed in parallel transn^sc^fex^smsu 
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FRESH-WATEB POLTZOA. 

LiEUTEi^ANT Mitchell, at a late meeting of the Madras Asiatic 
Society, observed, that Professor Allman, in his recent work, entitled 
A Monograph of (he Fresh-wcUer Polyzoa, had stated, tliat although 
found at an altitude of 6000 feet, these Infusoria had not yet been 
met with beyond the limits of the temperate zone. Now, Mr» 
Mitchell has himself tnken them in MacG'as, and gives a very in- 
teresting description of one he captured in considerable numbers 
adhering to the roots of the common duck* weed or Lenma in the 
month of September. These, when placed in a polyp- trough, 
under a one- inch objective, exhibited groups of Polyzoa inhabiting 
tubular cells attacthed to the root of the plant and to each other. 
The head of the animal, which was transparent and hyalioe, apd 
furnished with a double row of cilia upwards of forty in number, 
was protruded from the cell in the act of feeding, and the whole 
process of captm-ing, swallowing, and digesting its prey, waa dis- 
tinctly visible. It seemed to prefer the smaller kind of InfiiBoriay 
rejecting the large Kotatoria, which were drawn into the vortex of 
the cilia by their rapid motion, an operation which it e£Eected ^thfir 
by driving off the intruder by blows of the tentacula, or, if this 
failed, by retiiing into the cell when the vibratile action of the cilia 
was suspended, and the unwelcome visitor escaped. Mr. Mitchell 
believes that both this and other species, will be found abundantly 
on the roots of Lemna and other fresh- water aquatic plants. 



Mr. Wabington has read to the British Association a paper 
" On the Multiplication of Actiniae in his Aquaria." He described 
a process of reproduction occurring amongst these creatures, in 
which a portion of the base becoming separated from the Actinia^ 
split up into three or four portions, each giving rise to a new 
Actinia. 

The reading of this paper caused considerable discussion, in 
which Dr. Wright, Mr. Barrett, and the Rev. T. H. Hincks took 
part. The question was as to whether the reproduction spoken of 
by Mr. Warington could be regarded as a true gemmation, or the 
result of the passage of ova into the separated parts which after- 
wards became young Actiniae. 

At a meeting of the Dublin University Zoological and Botanical 
Association, Dr. McDonnell has stated in reference to the urticatbg 
oi^gans of the Actiniae, and on the spasmodic action caused by them 
when suffered to touch the nerves of a frog prepared for electrical 
Experiments, that at one time he had thought this was caused 
by electricity generated in these animals ; but that further experi- 
ments and the use of a very delicate galvanometer had caused him 
to abandon this view, and to ascribe these movements to the local 
irritation caused by the poiBon contaLUied in. the thread cells of the 
Actinisd. 
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IFFIOT OF STBTCHSriA 09 BEPTTLES. 

Mb. G. Moblet has submitted to the British Association a Frog 
in a rigid state from Strychnia, and one which had passed from that 
to apparent death ; and then pointed out that in the animal which 
had apparently expired, pulsation and circulation were going on 
more rapidly than in the one in a state of rigidity. He thought 
the animal dead in tbe early experiments, but from the free hsBmor- 
rhage discovered that it was not ; and this led him to see the im- 
portance of the discovery in making observations on the circulation. 

on the cells of bees. 

At the late Meeting of the British Association were communicated 
the following interesting papers : 

Dr. Wright read a paper * * On the Formation of the Cells of Bees/' 
by Mr. W. B. Tegetmeier, who writes : Having recently been engi^ged 
in making a series of experiments with a view to determine the 
typical form of the cells of bees, and having arrived at some interest- 
ing results, I am desirous of bringing them before the members of 
the British Association. My first experiment consisted in placing a 
flat parallel-sided block of wax in a hive containing a recent swarm. 
In wis, cells were excavated by the bees at irreguUr distances. In 
every case where the excavation was isolated it was hemitpkerical, 
and the wax excavated was added at the margin so as to constitute a 
cylindrical cell. As other excavations were made in contact with 
those previously formed, the cells became flat-sided, but from the 
irregularity of their arrangement not necessarily hexagonaL When 
the block was coloured with vermilion, the employment of the exca- 
vated wax in the formation of the sides of the cells was rendered 
more evident. The experiment has been repeated with various 
modifications as to the size and form of the block of wax, but always 
with the same results, — namely, that the excavations were in all 
caJses hemispherical — that the wax excavated was always used to 
raise the wfuls of ihe cells — and that the cells themselves, before 
others were formed in contact with them, were always cylindrioaL 
Mr. Charles Darwin, to whom I communicated these facts, has 
repeated the experiments with similar results. When these experi- 
ments are taken into consideration, in connexion with the facts that 
in the commencement of a comb the rudiments of the first-formed 
cells are always hemispherical, and that in a small extending comb 
the outer sides of the bases of the external cells are always circular, 
they appear to lead to the conclusion, that the typical form of a 
single cell is cylindrical, with a hemispherical base ; but that, when 
the cells are raised up in contact with one another, they necessarily 
become polygonal, and if regularly built, hexagonal. On this suppo- 
sition alone can those numerous cases be accounted for in which one 
half of a cell is cylindrical, the other polygonal. In all such cases it 
will be found that, in the cell adjacent to tbe cylindrical side, there 
is not room (owing to some irregularity of the comb^ for a. V^o^^ ^ 
work, — consequently, the cylin(hical deNe\o^m«o\. \a tiq^ \xsi«a^'et'«^ 
wJti. Tbe formation of the small cy\indnc»l Qfe\\a «aTtQxv»ScsN% ^iMsi 
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queen cell appears to admit of no other explanatkni. The mode m 
which the circular bases situated at ihe thin edge of a comb in the 
process of enlargement become converted into polygciial odls as 
new bases are fonned on their outer sides, has been botutifdUy shoiwn 
by Mr. Darwin. In repeating, with muiy ingenious mxxU&Mtiotts^ 
my original experiments, he coloured, with vermilion and wia, the 
circular edges of the bases of the external cells in a small comb. On 
replacing this in the hive, he found that the walls of the cells wete 
not raised directly upon these circular bases, but that, as other cdii 
were built external to them, the coloured wax was remasticated and 
worked up into the polygonal sides of the cells — consequently, the- 
colour, instead of remaining as a narrow line, became diffused over a 
considerable portion of the sides of the cells. These obeervations 
have been much fcMsilitated by the employment of a hive having each 
side formed of four parallel plates of gtass, with thin strata of air 
between. As thus formed, the escape of heat is so effectually pre- 
vented that the bees work without the necessity of covering the hive- 
with any opaque material, and thus they are always open to observa- 
tion wi«M)ut being disturbed by the sudden admission of light into a 
hive previously dark. Crude and imperfect as these experiments 
may be, they appear to me to have an important bearing on the 
theory of the mrmation of cells, and my desire that tiiey may be 
repeated and extended by other observers must plead my excuse for 
bringing them before the notice of the Association. 

Dr. Whewell communicated some observations from Mr. ElHs, 
•* On the Cause of the Instinctive Tendency of Bees to form Hexa- 
gonal Cells." He supposed that bees were led to the exercise of 
this instinct by the use of their organs of sight. It was well known 
that, in addition to their facetted eyes, they had three single eyes ; 
and he supposed that these eyes were placed in such a position as 
to enable them to work within such a range as to give the walls of 
their cells an angle of 120 degrees. 

Mr. J. Lubbock gave an account of the experiments by Mr. Dar- 
win, in which he had found that bees made circular cells in the cir- 
caroference of their combs, but that these were always worked again 
into an hexagonal form when another row was placed beyond them. 
That the material of the circular cell was removed for this purpose he 
had ascertained by painting the outside of the external row of cells 
with carmine, indigo, and other substances, which were invariably 
worked up into the next row of cells. In answer to Mr. Ellis's 
theory of the eyes, he could state from observation that bees in 
ninety-nine cases out of a hundred worked in the dark. Wasps 
made hexagonal cells from the beginning. He believed the tendency 
of bees to make hexagonal cells was acquired, and that originally 
bees made circular cells, but from a deficiency of material had at last 
acquired the habit of making hexagonal cells. 

Mr. Bayldon stated that be kept a large number of bees, and that 
he had Been them make hexagonal cells at first. The outer cells 
ahne were circular. 
X>r. Xiankester said it waa aa mt«nreB3dTv^ ^V-^aw^sj^taA. <j2QL^v:\sst^ 
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to whetlMT the eye or eome otlier orgua was the first recipiaiit of the 
impiwssion which induoed the moTementB that resulted in the bees' 
work. An hnptesskm mast be made on some oigan of the animal, 
aa all the actions of the lower anJTmJB were ezdto-motoiy, and pro- 
bdblj the antennsB were the organs acted on. 

Dr. Edwards suggested that tiie materials with which the bee 
worked were snffidmtiy receptive of Hght to act upon their oi^gans 
of "vision, and thus the eye nugfat be still tiie exdtor of the instinetiye 
aotions. 

Lord Brougham has read at the French Aoademy of ScienceSy a 
paper entitled ** Analytical and Experimental Inquiries on the Ceils 
of Bees," the object of which was to point out the errors into whidi 
both nutthematiciaDs and naturalists have fallen on the subject, and 
to show that they have entirely misunderstood many acts of the bee, 
and fidlen into error in their manner of accounting for the same. 

BSB TAMnro. 
A SWABX of Bees from a neighbouring iq>iary settled upon the 
window of a shop in one of the leading thoroughfares in Morpetii ; 
tiie master of the shop, however, wiio possessed some knowledge of 
bees, in the course of a very short time had the entire swann ren- 
dered perfectly quiet and manageable by the application of chloro- 
form. Having by this ingenious device been made oompletdly hann- 
less, they were carefully parcelled up and delivered to the owners. 
It may not be generally known that by the application of chloroform 
bees may be rendered quiet and innocuous ; and, while in this state, 
tltat the honey may be taken from them — a process which, it must 
be allowed, is mvxh less revolting than the common practice of 
destroying than altogether. — Northern Daily Express. 

NEW BEEHIVX. 

Mb. Sedomuib has exhibited to the Entomological Society, a 
Beehive of his own construction, consisting of two or more boxes 
l^aoed on each othor, and provided with moveable bars, wfaidi are 
kept in their position by slides between them fitting into grooves in 
the sides of the bars, and affording the utmost facUities for the re> 
moval of any portion of the comb. 

EXTBAOBDINABT WASPS' NXST. 

In the Ashmolean Museum at Oxford may be seen at the present 
time anestof the common wasp (Yespa Vu&aris), of extraordtnaiy 
dimensions. It was taken out of tiie ground at Cokethorpe IWk, 
Oxen, on the 18th of July last, by Mr. Stone, of Brighthamptoa 
(who has made many very highly interesting observations on the 
habits of wasps), being at that time 6 inches in diameter ; it was 
then hung up in the window of an old house, being suspended by a 
wire a foot in length. The wasps seemed to have no confidence in 
this support and ran up from the top of ike nest to the swraost 
abov€^ » column about three inches in ^OKUMtot, wAisci^ -««ft^*^ 
intention of strengthening their poaitioii. 1!^a ^j(^;»3sedl^«^&^^k»'^ 
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away two or throe times, and ae often rebuilt hy them, but at laet^ 
to prevent their doing so any more, the wire was greased. Beinff 
disappointed b j this means of support from above^ they then formea 
a oolumn about the same size and length downwards, to support the 
nest from the window-sill, and to prevent their attaching in this 
manner the next day it was swung clear off the window-sill, and the 
new appendage broken off ; after which they seemed content with the 
strength of the wire, and went on enlargingthenest in the ordinary way. 
The gigantic size is to be attributed to the fact that the wasps WMeoon- 
■tandy supplied with a mixture of sugar and beer, th«r daily oon- 
munption during the height of the season being a pound of ths 
former and a pint of the latter. This was the primary eanse, bat 
not the only one, for out of it sprang another, which was prodootiva 
of greater effect. Two other nests of this species having been i»o« 
onrod and placed in a room on the first fioor, the wasps, finding 
themselves not so well treated with reference to rations, &c, as their 
more fortunate neighbours on the ground-floor, began towards the 
end of August to desert in vast numbers, and join the favomed 
oommunity below, permanent members of which they were aUowed, 
without the least show of opposition, to become. This immense 
addition to the ordinary number of wasps of necessity continued to 
swell the work far beyond its ordinary limits. The height of this 
huge nest is 27f inches, and the circumference 63 inches. 

SILK PBOM VIOTORIA. 

Hopes, it appears (says the Australian and New Zealand CfazeUe), 
are entertained of a new branch of export of rather a novel ch*> 
racter; for it is stated that a native variety of the Silkworm may be 
found in the bush of Victoria, clinging in countless swarms to 
the shrub which forms its food. The worm is enclosed in a daik- 
coloured cocoon, the exterior of which is of extraordinary toughness, 
and encloses a quantity of yellowish silk. The staple of this, both 
as regards its fineness and length, has been pronounced by a manu- 
facturing house in Glasgow, by whom it was tested, superior to the 
product of the best European worms. The cocoons are found in ex- 
traordinary abundance. 

Mr. Gerard Krefft, who has recently returned from Australia, has 
communicated to the Times the following remarks regarding the silk- 
producing insects of that country : 

1. The cocoons containing silk which ever came under my obser^ 
vation, were generally found deposited under the loose bark of Euca- 
lyptus Tostrata, SchL, or Eucalyptus acuminata, Hook, the flooded 
gum tree of the colonist, and are the productions of a large hairy 
caterpillar, from two to three inches in length, which feeds on various 
shrubs, and eventually selects the bark of the flooded gum-tree for 
its transformation into the cocoon. 

I have kept one of these caterpillars in a box, and after it had 

span itself in I removed the silk. The next morning the insect had 

surrounded itaelf afresh ; again 1 ^\.\iiV»«^ \\., wxV^ ta find it en- 

■doeed in a new shroud twelve Yiouro ai\«rwwc^. '^-^wftKca <^ '^Vk 
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motii are at tlM M^boume Museum. This caterpillar or silkworm 
is distributed over a great tract of countiy. I have found it along 
the banks of the Murray from. Maidens Punt to the Darling juno- 
tion» and about 100 miles along the bank of this riyer. 

^though cocoons are ];^entifuly I rather doubt that '* two hours 
devoted to the work of <M>llection'* would produce 2 lb. of raw silk, 
and I should consider it a fair day's work to gather from 3 lb. to 4 lb. 
of cocoons, as they weigh very light indeed. 

2. Xhere is also a silvei^gray spider, with thin round body and 
long cherry brown legs (not hairy), spinning its meshes among the 
bushes of the Murray scrub, and the silk produced by this insect far 
Murpasses in strength and glossiness the silk of the caterpillar before 
flMotioDed. 

Biding through the scrub my progress was sometimes impeded by 
the web of this spider, which often covered an area of several square 
yards, the threads being so strong that they never broke at the first 
attempt to push through. 

Specimens of this spider are to be found at the Melbourne Museum, 
as also a quantity of silk presented by Mr. Surveyor Kerr. I beg 
to state that my observations were made when in charge of a col- 
lecting party fitted out by the Victorian Government. 

DIBHAfiS 01* THE SILKWOBM. 

Thb following facts have been laid beforo the French Academy of 
•Sciences, by MM. Decaine, Peligot^ and de Quatrefages, membeis 
of the committee appointed to investigate the cause of the diseases 
of the Silkworm, and seek a rem^y for it. These gentlemen, 
having visited various parts of France^ found the mulberry leaves in 
excellent condition, so that there is no foundation for the opinion 
which attributes the disease to bad food. Of all the diseases to which 
the silkworm is subject, the most frequently met with is known by 
the name of pattes iwiret, or poinri in France ; M. de Quatrefages 
proposes to call it the mJaladie de la tctche, irom the spots which 
appear on the worm when attacked with it. These spots are often 
invisible to the naked eye, and can only be perceived with the aid of 
a magnifying glass ; and this circumstance explains why the malady, 
especially during the past year, escaped the observation of silk- 
growers in the majority of cases until five or six days after the worm 
had cast its fourth skin. The spots exist in all the tissues and 
organs of the worm, and in its subsequent stages of a chrysalis and 
moth. In the latter, the spots destroy the antenn», the legs, or a 
portion of the wings. In the beginning, the spot appears under the 
form of a yellowish matter pervading the whole system ; this matter 
gradually becomes darker, and is then concentrated into a number of 
tubercles, which are the spots in question. That such a diseased state 
should exeroise an influence on the quality of the eggs is not sur- 
prising, but to what extent can only be determined by future expe- 
rience. An infected silkworm may spin its cocoon when the disease 
is not too far gone, but the insect g^xiex^^V^ ^\^, «sA ^<6^^<^^ 
mstead of putrefying, becomes dry aiid\>Tv\XlQ. '^^ ^^<^>;Msi«^^^^l?i^ 
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hM tried serenl methodi of care : fint» tiie bjgiflBio prooetfli, wUA 
eoofliBti IB rearing the womu in open sfaedB instead of dftee toooul 
The leaves of the wild mulbenr, not stripped from the branches, he 
has found very eflBcadous. He strongly recommends silk-ffrowerB 
to rear small lots of worms apart from the others, solely lor uw pur- 
pose of propagatiDg the species. But, besides these preoautioiiaiy 
measores, partly recoomiended by othen, he has had veeoame to 
new remedies not hitherto recommended, and has endeavoured to 
administer Tarioos medicines to the worms. fVom his experiments 
it appears that the silkworm does not refuse to eat the leaves of the 
mulberry sprinkled with Peruvian baik, gentian, valerian, mustard, 
Jboi, and the two latter powders especially would seem to prodnoe 
ffood effects. But scraped sugar appears, for the present, to be pre- 
Mrable to all other remedies. The worms eat the leaves sprinkled 
with sugar with extraordinary relish, and the experiments with this 
substance were accordingly repeated on a larger scale in tho esta- 
blishment of M. Augliviel in the department of the Gard« where 
one of the silk sheds fitted up for twenty-seven trays was reduced 
by disease to four. The worms of these were transfieirred to another 
shed, and dirided into four lots ; the first was fed in the common 
way, the second with moistened leaves, the third with sugared leaves, 
and the fourth was subjected to a rigorous abstention of food for 
seventy-five hours, and then fed chiefly with sugared leaves. At the 
end of twenty-four hours, several worms of tibe latter lot began to 
spin, and made several small and imperfect cocoons on the tray ; the 
other worms began to shrivel up and diminish in size ; but on re* 
oeiving the sugared leaves, they speedily rallied, and many of them 
spun their cocoons. The worms fed with moistened leaves fared 
very badly, and very few of them spun coco(m8. l%ose fed in the 
common way presented nothing remarkable, and yielded a oertain 
quantity of cocoons ; but those fed with sugao^ leaves throve weD, 
and spun tiieir coooons sooner than the others. The quantities of 
silk yielded by these four lots were respectively : 1st lot, 210 
grammes ; 2nd lot, ; 3rd lot, 392 grammes, and of a superior 
quality ; 4th lot, 152 grammes. Now, when it is considavd titat 
such a result was obtained from the use of sugar on worms, the 
state of which was hopeless, it may reasonably be concluded Uiat its 
effect will be much more satisfactory in less desperate cases. 
At all events, one fact has been put beyond a doubt — ^vis., that 
medicine may be administered to silkworms in the same way as it 
is administered to cattle and poultry. 



OLOW-WOBMS. 

Db. Lankbsteb has exhibited to the Meeting of the British As- 
sociation three living Glow-worms, which had been sent, by post, 
to Lord Enniskillen, from Mr. Fisher, of Ely, who has suc- 
ceeded in keeping glow-worms alive by feeding them on small snails, 
(Belix nitida,) and suggests thai g\oN7-^OTm!& ^Q»\)3Ld. be employed 
ior keeping down the sobSl. Dr. lA.ikkfiRk»t vcv.%\|^s^a^ ^^koX. xfiaKoc^ 
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people would be glad to use the snail for the purpose of keeping the 
beautiful worm aliye. 

NSW ONTSOOID. 

Tbx Bev. Mr. Hogan has read to the Dublin University Zoolo- 
ipoaX and Botanical Association, a paper " On the Occurrenoe of a 
Bew Britirii Onisooid inhabiting Ants' Nests/' the author observing^ 
tiiat the new onisooid was found at Lulworth Gove, Dorsetshhre, last 
September, in the nests of three difforent kinds of ants, but it was 
more abundant in the red ant's nest. These crustaceans seemed 
familiar with the winding chambers and subterranean galleries of the 
fbrsuoaarium, and the ants did not carry them off as they did other 
beetles. There were generally eight or nine in a nest. 

BUND BEETLB. 

Mb. S. Sauhdebs has exhibited to the Entomological Society 
two specimens of Ltptodents Hohewartii, one of tiie blind beetles 
from ilie Proteus Cave, at Adelsbui^, in South Austria, where the 
specimens were found by him in the deepest part of the cavern. 



LEAD FEBFOBATED BT INSECTS. 

In September, 1867, Marshal Yaillant presented to the French 
Academy of Sciences some bullets which had been brought back 
from the Crimea, perforated by an insect unknown in France, 
stating at the same time that he had applied to St. Petersburg for 
information on the subject. He has communicated the result of his 
inquiries to the Academy, in a paper by M. de Motschulsky, of 
which the following is an abstract : — 1. The phenomenon of the 
perfora^n of bullets has not been observed in the Russian army. 
2. Tlie insect which caused them in the bullets of the French army 
is liie larva of the Uroeenu jwfmeus. (Lin.) 8. This insect has not 
Mtiierto been met with in the Crimean peninsula by Russian ento^ 
mologists, and appears to be very rare even in Russia Proper, but 
is common in Bessarabia, Germany, Sweden, and England, where it 
does much mischief to the fir and pine fcn-ests ; in France it has 
been met with in the Jura. M. Hartig has described it at some 
length in his work on the Tentkedinidce, 4. The urooerus which 
perforated the French bullets was imported from France in the wood 
of which the boxes contuning the cartridges were made. 5. The 
urocerus corroded the lead with its mandibles in order to lay its ^gs 
in the cavity, but in so doing it did not satisfy any peculiar craving^ 
for that metal, but merely operated upon it as it would have done 
on wood, having been forced to do so because the bullet lay in its 
way. 6. The Iiu-vsq of the urocerus did not feed upon the lead which 
they had scraped off with their jaws, and the perfect insects could 
not fised upon it either, since they were found dead in the galleries 
bored by tibe larvee. — JDaily News, July 9, 1858. 
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BOTANY. 

▲CnOSr OF the soil of VBOSrATIOH. 

The late Professor Gregory left the following smnmary of Beoent 
Views relative to the Action of Soil on V^retatioii : — 

1. Way, and after him Liebig, have shown that every mm! absotfafl 
ammonia, and also potash, from solutions ccmtaining Uiem or thor 
salts, generally leaving the acid, which takes ap lime, &c. horn the 
soil in solution. The ammonia and potash, which are absotbed i& 
very large proportion by arable soils, are rendered tlierd>y ipute 
insoluble. 

2. Arable soils absorb also silicic acid in veiy considerable pro- 
portion, and it also becomes insolable. 

3. Arable soils also absorb the phosphoric acid of phosphate of 
lime, or of amraooiaco-magnesian phosphate, apparently sohiting the 
acid, which also becomes insoluble. 

4. Hence the soluble ingredients of manures cantMt be con- 
veyed to the plants in the form of a solution percolating the scnl 
(such as liquid manure, or a solution formed by rain-water with the 
aid of carlK>nic acid), since such a solution is deprived of its dis- 
solved ingredients by filtering through a very moderaie amount of soiL 

5. Hence, also, as the food of phuits must thus be fixed in. the soil 
in an insoluble form, it is plain that it can only enter the pUat in 
virtue of some power or agency in the roots, which deccnnposes the 
insoluble compounds in the soil, and thus renders soluble the neces- 
sary matter. 

6. The absorbent power of soils is partly chemical, and partly 
mechanical, as is the case with charcoaL 

7. The quantities of alkalies, of phosphates of ammonia, &c., 
capable of being supplied to plants by rain-water, after it has per- 
colated through the soil, even supposing the whole to be assimilated, 
does not amount to more than a mere fraction of what the plants 
contain. 

8. The theory of the transference of ammonia, potash, silica, phos- 
phates, &c., from the soil to the plant is not yet understood ; but 
the old theory, that the rain conveys food to the plant directly, is 
certainly not the true one. — Edin, New Phil, Journal, No. 15, 



IBISH TUBF, 

Mb. N. B. Wabd has exhibited to the Linnsean Society, a spe- 
cimen of white or fat Turf from the island of Yalentia, in Ireland. 
In a letter which accompanied the specimen it was stated, that ''in 
some parts of the west of Ireland this turf is found under the black 
turf, and resting on clay. When wet it is tough and unctuous, but 
becomes of a light corky character on drying ; it is veiy inflam- 
mable, and the smoke from it is quite aromatic." Mr. B. J. Lecky, 
by whom the sample was communicated, inquires if its arcnnatic 
propertiea can be attributed to the Myrica Qale f 

THE "VISIR ■DlSEIkS?.. 

•" "new and impoTta.ii\. iaft\» ioTva. >2Gfc w^v»sJ^ ^ - 
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p. per presented to the French Aoadeiny of Sdences by M. de U 
Yergne : — '* 1. The oldium does not spread to any alarming extent, 
except when the temperature is day and night above 20° Centigrade 
(fiS** Fahr.)> as is the case in the nmghbourhood of Bordeaux, from 
the end of May to that of September. Whenever northern winds 
pievail in the interval, or frequent rains lower the temperature 
oonnderably, the growth of the oXdiura is stopped, to acquire fresh 
▼igDur as soon as i^e sun adds warmth to the humidity with which 
the pwrasite is saturated. The same vine plant is not always equally 
sabject to the attacks of the oidium, nor at the same time of the 
year ; nor are different species of vines equally invaded in different 
soils or situations. Hence, the operation of sulphuring need not 
extend to every point attacked, or be repeated during the whole 
dmration of the malady. 

** % The action of the sulphur is circumscribed, and almost strictly 
local. Its curative properties have no effect below the temperature 
of 20° ; hence the warmth necessary for its action is precisely that 
which favours tiie growth of the oldium. As wind and rain carry 
off the sulphur, this substance can only protect the vine during a 
limited period. Moreover, it does not restore grapes already spoilt 
to their normal condition. But sulphur destroys the shoots of the 
oldium of recent formation, and thus prevents it from spreading. It 
is a great mistake to think that too much sulphur cannot be ad- 
ministered to a vine ; the particles of flower of sulphur contain 
miniite portions of sulphuric acid, which, when accumulated to 
excess, will bum the plant itself, often injuring it irretrievably. 
Fifty kilogrammes of sulphur per hectare, if properly administered, 
are quite sufiicient for a season. 

** S. As the vine-growing districts of France are deficient in hands, 
it becomes a matter of importance not to increase the labour of cul- 
tivation unnecessarily by untimely sulphuring. No vineyard i* 
attacked by the oidium at once throughout its whole extent ; there 
are always some vines that are the first to betray the existence of the 
enemy, and it is they that point out the proper time for sulphuring. 
They are generally situated near buildings or ditches, or trees 
casting a shade over them. Whenever a whitish or farinaceous spot 
appears on the leaves or stem of these plants, in a temperature ex- 
ceeding 20° by night as well as by day, it is certain that all the 
vines are attack^, although the eye cannot discover a trace of 
the fungus dsewhere, and then every plant of the vineyard must be 
Bulphurod at once." 

A few practical remarks have been published by the Committee of 
the Aecademia del Georgofili of Florence, appointed to inquire into 
the results obtained from sulphur during the years 1856 and 1857. 
The eommittee state in their report that although the oidium 
appealed in those years to be naturally on the decline, yet the 
beneficial effects of sulphur could not be denied. The operation waa 
conducted with more or less care in different localities^ vrh\c\v cax> 
comstance accounts for the different Oie^wa cS. vvico^^ c5«k\s»»»^, 
Tbe wines were excellent ; the sVighl BuVpYwiTOxx^ \»a\A>2ow3 ^aa^'«JCv\s«s^ 
had diahppea^red in a short time. The N^^atim^ o1 V^aft ^gc^^^ ^^- 
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mediately after the tying of the yines with from 5 lb. to 7 lb. of glue 
dissolved in 1001b. of water, and with the addition of a Utile flour 
or day, had produced exoeltent effects. Laying the yines down, so 
as to bring the grapes as near as possible to the ground, had also 
been fotmd advantageous. Lastly, tiie report mentions the carious 
fsct that the grafting of American vines upon those of Tuscany pro- 
duees a great increase in the quantity of grapes, and that yines so 
grafted are little liable, if at all, to be invaided by the oldiom. But 
this system is attended with two serious drawbacks — ^the wine- 
grower loses the produce of two years, and the wine obtned, 
though extremely abundant, is iiderior in quality. — OaUgncm^i 
Messenger. 

GUTTA PERCHA OP SURINAM. 

Professob Blecebod, of the Delft Academy, has recently given a 
notice of the Gutta Percha of Surinam. Although gutta percha has 
been known in Europe for a dozen years, and has now come into 
general use, yet much still remains to be done regarding it, both as 
respects its uses and its sources. The Professor states that Dutdi 
Guiana can supply gutta percha. This is of importance, when we 
consider the value of the article, and the probable exhaustion of it 
in the countries firom which it is now supplied. The Datch Go- 
vernment took measures to transplant the Isonandra QuUa and col- 
tivate it in Guiana ; but they have lately discovered in that country 
a species of Sapota, to which Blume gives the name of Sap&ta MvUeri, 
which yields a juice in every way equal to that of the Isonandra. 
It is probable that other trees of the same natural order may be 
found to yield a similar product. Achras Sapota, the fruit of whidi 
is known in the West Indies as Neesbery, also yields a milky juice 
like gutta percha. Sapota Mulleri of Blume is probably the tree 
called *' Bullet- tree" by the English, and its wood is known as 
'• horse-flesh." It is a tall tree, yielding in summer a large quantity 
of milky juice. It appears that under the name common Boerowe, 
or Bullet- tree, there have been confounded : 1. The Lucuma humi- 
mosa of Gffirtoer (Marmalade tree) — the Mimusops of Schomburgk ; 
2. The white Boerowe ; which is the J>ipkolis scUicifolia of Alph. 
D.C., and is known in Jamaica as Galimata; 8. The bastard 
Boerowe or Lowranero, which is the Bumdia mgra of Swartz ; and 
4. The Neesbery Bullet- tree, or Achras Sidei'exoylon of botanists^ 
which yields one of the best of the Jamaica woods. Sapota Mulleri 
grows abundantly on slightly elevated situations. In collecting the 
milk, the ti-unk is surrounded with a ring of clay, with elevated 
edges, and then an incision is made in the bark as far as the 
lib^r. The milky juice flows out immediately, and is coUeeted in 
the clay reservoir. The juice resembles in some respects the wiitk 
of the cow. It forms a pellicle on its surface, which is renewed 
after removaL By the evaporation of the juice, we obtain 13 to 14 
parts in 100 of pure gutta percha. This Surinam gutta percha is 
sadd to be sold at Amsterdam at \\iQ ««ixqj& ^tusa «& \3da \MKt fotta 
percha of commerce. — Edin. New PliU. Jofuradl^'^Q.'V^. 
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BEGINT FBOOBSSS OF GBOLOaT. 

Thb President of the Section of Geology, Mr. W. Hopkins, at the 
late Meeting of the British Association, remarked : The existence of 
^Mttiwa^lUn life in its earlier stages on the surface of our planet, the 
condition of its eustence, and &e period of its introduction, have 
always furnished questions of the highest philosophical as well as 
pajieontological interest. You will be aware that some geologists 
regard each new discovery of mammalian remains, in formations 
preceding the older tertiaries, as a fresh indication of the probable 
existence of mammalia in those earlier periods in which no positive 
proof of their existence has yet been obtained ; while others regard 
such discoveries only as leading us to an ultimate limit, which will 
hereafter define a period of the introduction of manunalia on the 
surface of the earth, long posterior to that of the first introduction 
of animal life. Be this as it may, every new discovery of the 
fonner existence of this highest class of animals must be a matter of 
great geological interest. An important discovery of this kind has 
reoantly been made, principidly by the persevering exertions of Mr. 
Beckles, who has detected in the Purbeck beds a considerable 
number of the remains of small mammals. The whole of them are, 
I believe, in the hands of our President, Professor Owen, for the 
determination of their generic and specific characters; but Dr. 
^Falconer seems already to have recognised among them seven -or 
•eight distinct genera, some of them marsupial, and others probably 
placental, of the insectivorous order. I may also notice, as a matter 
of great palseontological interest, the recent discovery of a new 
Ossiferous Cave, near Brixham, in Devonshire, of which some 
Account is to be brought before us during this meeting. The past 
year has been fruitful in palsontological researches. The subject 
of the motion of glaciers is one of interest to geologists, for unless 
"^e understand the causes of such motion, it will be impossible for us 
to assign to former glaciers their proper degree of efficiency in the 
tnmsport of erratic blocks, and to distinguish between the e^ffects of 
l^acial and of floating ice, and those of powerful currents. An 
important step has recently been made in this subject by the appli- 
cation of a discovery made by Mr. Faraday, a few years ago, that if 
one lump of ice be laid upon another, the contiguous surfaces being 
Ai£Bciently smooth to insure perfect contact, the two pieces in a 
«hort time will become firmly frozen together into one continuous 
transparent mass, although the temperature of the atmosphere in 
which they are placed be many degrees above the freezing tem- 
perature. Dr. TyndaU has the merit of applying this fact to the 
•explanation of certain glacial phenomena. There are two recognised 
-ways in which the motion of a glacier takes place : one b^ tV^^ii 
sliding of the whole glacial mass over tbe \>e4 o^ ^« NiSivj xsl^^i'i^n^ 
it exiBts; and the other by the whole inaaa c\iajii^gca% S^ ^wB^^Na 
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consequence of the pressure and tension to whioh it is subjected. 
The former mode of progression is that recognised by the sliduig 
theory ; the second is that recognised by what has been termed the 
viscous theory of Professor Forbes. The viscous theory appeared 
to be generally recognised. Still, to many persons it seemed diffi- 
cult to reconcile the property of viscosity with the fh^g^ility and 
apparent inflexibility and inextensibiUty of ice itself. On the other 
hand, if this property of viscosity, or something of the kind, were 
denied, how could we account for the fact of the different fragments 
into which a glacier is frequency broken, becoming again united 
into one continuous mass ? Dr. Tyndall has, I conceive, solved the 
difficulty. Glacial ice, unlike a viscous mass, will bear vety little 
extension. It breaks and cracks suddenly ; but the separate {ueces 
when subsequently squeezed together, again become by regelation 
(as it is terir.ed) one continuous mass. After some general remaiks 
on the cause of the laminous structure of glaciers, during which he 
remarked that there was no doubt Dr. Tyndall was right in sop- 
posing the laminse of blue and white ice tu be perpendicular to ibe 
directions of maximum pressure, he said that it remained to be decided 
whether the explanations which had been offered were correct ; but the 
actual perpendicularity of the laminse of ice to the directions of maxi- 
mum pressure within a glacier, and the probable perpendiculari^ 
to those directions of the laminse in rock masses of laminated struc- 
ture, would seem to establish some relation between these structures 
in rocks and glacial ice, giving an interest to this peculiar struoture 
in the latter case, which it might not otherwise appear to possess for 
one who should regard it merely as a geologist. — Athencewm, No. 1614. 

SUPPOSED ANTIQUITY OP THE HUMAN BACE. 

Mb. Leonabd Hobneb has discerned the value of the phenomena 
of the annual sedimentary deposits of the Nile in Egypt ae a test of 
the lapse of time during which that most recent and still operating 
geological dynamic had been in progress. In two Memoirs commu- 
nicated to the Royal Society in 1855 and 1868, the results of ninety- 
five vertical borings through the alluvium thus formed are recoided. 
In the excavations near the colossus of Rameses II. at Memphis, 
there were 9 feet 4 inches of Nile sediment between 8 inches below 
the present surface of the ground and the lowest part of the platform 
on which the statue had stood. Supposing the platform to have 
been laid in the middle of the reign of that king, viz. 1361 B.O., 
such date added to a.d. 1854, gives 3215 years during which the 
above sediment was accumulated ; or a mean rate of increase of 3^ 
inches in a century. Below the platform there were 32 feet of the 
total depth penetrated ; but the lowest 2 feet consisted of sand, 
below which it is possible there may be no true Nile sediment in this 
locality, thus leaving 30 feet of the latter. If that amount has been 
deposited at the same rate of 3^ inches in a century, it gives for the 
lowest part deposited an age of 10,285 years before iJie middle of the 
reign of Rameses II. , and 1^,500 -jewr^Xi^^oT^ K.'a, \%^^, The Nile 
sediment at the lowest deptii reacYked Sabers %Ya2L'&axSsicsni&LY:»&8£s& 
to that of the present day. In tYie\oyift«\. v«^ ^ V^OAVsKa^^S. Sio& 
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sediment at the colossal statue in Memphis, at a depth of 39 feet 
from the surfstce of the ground, the instrument is reported to have 
brought up a piece of pottery. This, therefore, Mr. Horner infers 
to be a record of the existence of man 13,371 years before a.d. 1854 
— "of man, moreover, in a state of civilization, so far, at least, as 
to be able to fashion clay into vessels, and to know how to harden 
them by the action of a strong heat." 

EABLIEST SPECIMEN OP ANIMAL LIPB. 
It had been supposed that the earliest specimen of a distinctly 
organized animal to be found in the rocks, was a trilobite, till, within 
^e last year, a zoophyte of a very simple structure, named Old- 
hamia, was discovered at Bray Head, in Ireland, in rocks previously 
deemed destitute of fossils. We are reminded, however, by Colonel 
Portlock's address to the Geological Society, that specimens of the 
Palaopyge Ramsayi were found by Mr. Salter in the Cambrian rocks 
of the Longmynd, North Wales, which are quite as ancient as those 
of Bray Head. The trilobite is thus restored to its rank as the first 
created living being having a distinct and intelligible organization. 
Minute holes, supposed to be the burrows of sea- worms, were found 
along with the Palseopyge, but without anything to indicate their 
form or structure. — Mr. Charles Maclaren, in the Scotsman. 



THE OLA0IER8 OF SWITZERLAND. — ASCENT OP MONTE ROSA. 

The following letter "from a most earnest and philosophic inves- 
tigator of the Glaciers," has been communicated by Professor Fara- 
day to the Tillies : — 

"August 23, 1858. 

" My dear ^ — I now sit down to wipe away the reproach of naving written 

a letter to you and not sent it. I reached tnis mountiun wild the day before yester- 
day. Soon after my arrival it commenced snowing, and yesterday morning the 
xnoontains were all cov^ed by a deep layer. It heaped itself up against the windows 
of this room, obscuring half the light. To-day the sun shines, and I hope he will 
soon banish the snow, for the snow is a great traitor on the glacier, and often 
covers smoothly chasms which it would not be at all comfortable to get into. I am 
here in a lonely house, the only traveller. If you cast your eye on a map of 
Switzerland you will find the valley of Saas not far from Visp. High up this valley, 
and three hours above Saas itself is the Distil Alp, and on tliis Alp I now reside. 
€k}fle beside the house, a manv-armed mountain torrent rushes ; and a little way 
dovm a huge glacier, ccmiing down one of the side valleys, throws itself across the 
torrent, demos it up, and tbrms the so-called " Matmark see." Looking out of 
another window I have before me an immense stone, the unshipped cargo of a 
glacier, and weighing at least 1000 tons. It is the largest boulder I have ever seen, 
u composed of serpentine, and measures 216,000 cubic feet. Previous to coming 
here I spent ten days at the Biflfel Hotel, above Zerraatt, and exploretl almost the 
whole of that glorious glacier region. One morning the candle of my guide 
gleamed into my room at three o'clock, and he announced to me that the weather 
was good. I rose, and at four o'clock was on mv way to the summit of Monte 
Bosa. My gnide had never been there, but he haa some general directions from a 
brother guide, and we hoped to bo able to find our way to the top. We first reached 
the ridge above the Biffel, then dropped down upon the Gorner glacier, crossed it, 
reached the base of the mountain, then up a boss of rock, over which the glacier of 
former days had flowed and left its marks behind. Then up a slope of ice to !>&& 
bftsoof a precipice of brown crags; round this we ^Qittft»^.\SX^<!i 1«cs«sA'sw^«^m» 
where we could asBail it and get to the top. t\ieiv tsc^ \i>Mi ^o\»«8»«ssl^^^-«sSs.'^ 
huge boBBes of the mountain, avoiding the rifted, \wrtaana, ^'^^«^'"^"*'^^^'**^-^s 
steeper Jnclmations, For some hours this waa iQ»te cX^V'K * ^^a.^ Xa ^xass««^»*^ -^^ 

B 
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•no moKet^ an afTMabte walk on a mmaj mnralag round KeBsmgrtoi&*gardeni. 
But at loigth tUe mountain contsacted her anoivy shoiilden to what Germana call 
a kamns— a comb; suggested, I should say, by the toothed edges which some 
aaoontain ridges exMbit, but now applied to ai^ raoontafai edge, whether <rfroek 
0t snow. Wdl, the mountain formed such axk edge. On that vi&» of the edge 
which turns towards the Lyskamm there was a Terf tctzible predpoe* leadinig 
straight down to the torn and fissured nM of the Monte Bosa gladers. On the 
ottier side the slope was less steep, but exceedingly perilous-looking, and intersected 
here and there by predpiccs. Our way lay akmg the e^^ and we ftoed it with 
steady caution and deliberation. The wind had so acted upon the snow as to fold 
it over, forming a kind of cornice, which overhung the first precipice to which I 
have alluded. Our attack for some time was upon tnis cornice. The incessant ad- 
inonitioin of my guide was to fix my staff securely into the snow at each step^ the 
neoeaaity of wMoh I had already kamed. Once, however, while doinfr ftia, vy 
•taff went right through the cornice, and I could see througl^ the hole that I had 
made into the terrible gulf below. The morning was clear when we started, and we 
saw the first sunbeams as they lit the pinnacles of Monte Rosa, and caused tiie sur- 
rounding snow summits to flush vp. The mountain remained dear for some hours, 
but I now looked upwards and saw a dense mass of doud etat^ against the sum- 
mit. She dashed it gallantly away, like a moimtain aueen ; but her triumph was 
short. Dusky masses again assailed her, and she could not shake them oft They 
stretched down towar£ us ; and now the ice valley beneath na eonmeMed to 
seethe like a boilmg cauldron, and to send up vapour masses to meet those desoend* 
ing from the summit. We were soon in the midst of them, and the darkness 
thickened; sometimes, as if by magic, the clouds partially cleared away, and 
through uie thin pale residue the sunbeams penetrated, lightine up the giader 
with a kind of supernatural glare. But these partial illundnations Deeame rarer as- 
we ascended. We finally reached the weathered rocks which form the crest of the 
mountain, and through these we now clambered up cliffs and down diflfe, wdking 
erect along edges of granite with terrible depths at each side, squeezing ourselves 
through fissures, and thus by jumpini?, swinging, squeezing, and dimlring, we 
reached the highest peak of Monte Kosa. 

" Snow had commenced to fall before we reached the top, and it now thickened 
darkly. I boiled water, and found the temperature 184*92 deg. Fahrenheit Bot 
the snow was wonderful snow. It was all flower : the most lovely that ever eye 
^azed upon. There, hiKh up in the atmosphere, this symmetry of form manifl»ted 
itoelf; and built up these exquisite blossoms of the firost. There was no deviation 
from the six-leaved tyiHJ, but any number of variations. I should hardly have ex- 
changed this dark snowfall for the best view the mountain could afford me. Still, 
our position was an anxious one. We could only see a few yards in advance (tf us, 
and we feared the loss of our track. We retreated, and found the comb more 
awkward to descend than to ascend. However, the fact of my being here to tell 
you all about it proves that we did our work successfhlly. And now I have a 
secret to toll you regarding Monte Hosa. I had no view during the above ascent, 
bat precisely a week afterwards the weather was glorious beyond description. I 
had lent my guide to a party of gentlemen, so I strapped half a bottle of tea and a 
ham sandwich on my back,l^ my coat and neck-cloth behind me, and in my shirt- 
sleeves climbed to the top of Monte Bosa alone. When I see you 1 will tell you aU 
about this ascent, which was a very instructive one. I expect to renuun nere a 
week. The house is cold, and at present the wet comes through the ceilinff. I 
have caught a slight col<^ which I hope will soon pass away, as I want all my 
vigour upon the ice. When I quit this place I shall make my way to Chamonni» 
where I expect to be in eight or nine days. With kindest, &c., 

" Most sincerely yours, 

"JoHK TnrDAU..** 

** A Swiss Mountain- Climber ** remarks upon this ascent : — 
From my own knowledge of the diificulties of scaling Mont Blanc 

and Monte Eosa, the dangers of the latter exceed those of the fbzmer ; 

but to reach the summit of Monte Bosa alone is a feat of daring and 
Btrength never heard of. 
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THB TIBTIABT OLDCATB. 

FBonssoB XJjrasB, of Yieiuu^ has foond genuine reef fonxmig 
eonJ1i«fa[i in the Tertkrjr atrste <Mf the Pannonian bann (eoath-eaat 
ftmtk Vieuia), in lafeitade 4^, xi^bile at present tlie northem hndt of 
each corals in the Red Sea aiul Benian Gulf is at f^ ; thus fbmirii- 
log a new proof of the higher temperatare whioh prsyailed in 
SttTope at theXertiaiy period. — Mr, Ohm. Madarm, m ^ Scctswum. 



MXTAMOBPfllO ACTION. 

▲ FAMB has been read to the British Aasooiation by Mr. J. G. 
Kanthall, *' On the Geology of the Lake District," the object of the 
uriter being to explain some of the geological phenomena of the 
Lake district, on the supposition of Metamorphic, instead of igneous, 



Mr. Hopkins said they had heard sufficient on the subject of 
BMftaaiorpiusm to show tliat there was a difiinrence of opinion on the 
question which had been raised, and it would be well to bear in mind 
tiiat'geology was a complex science — complex in its phenomena, and 
the causes to which those i^enomena could be referred. That there 
had been a metamorphic action such as Mr. Marshall had pointed out 
w»6 evident, but there wero also phenomena which could not be 
referred to the same cause. There was one objection to this meta- 
morphism for which Mr. Marshall contended — ^namely, the degree 
of heat it necessitated near the surface of the earth. There was an 
idea amongst some geologists that the earth's crust was reaUy very 
thin. He was satisfied, fi^m investigations he had made, that it was 
■uioh thicker than some supposed, and much thicker than was con- 
flistent with that genersl metamorphic action suggested. Many of 
the ro^u were of a fbssiliferoos character, and tS animals existed 
npon the earth, the temperature must have been much lower than 
t^ hypothesis of a general metamorphic action contended for by 
some would warrant. Tliere was no theoretical difficulty as to tilie 
mstamorphic process in the older rocks spoken of ; and he should be 
l^ad to accept the theory of Mr. Marshall so far as related to the 
oldsr twku, which he r^arded as sedimentary ; but when the theory 
came to be applied to more recent formations, they must exercise 
great caution before adopting it. As to the elevatcny processes to 
which the Lake district had been subjected, he had bftfore expressed 
the opinion that the last elevation was subsequent to the deposit of 
the mountain limestone, but the precise causes by which it was pro- 
duced were yet undecided. 

OLDEB BOOKS OF THE 600TTISH HIGHLANDS. 

Sib Bodbbiojc Mubchisom has read to the British Association, a 
paper *' On the Results of i-ecent Researches among the Older Bocks 
of the Scottish Highlands." The first part of the paper consisted 
of a confirmation of views which he had laid before the Gedogioal 
Society, of the true Lower Silurian rocks be\A^ «.^qoRfi«QsNffA.V^ 
mioaceoiis sohrsts and flagntones cfou i^aa&m^ m\n «> ^cras^^ ^P^T'^k 
lieoBooadpart 9£ ihib eonimxaats^\hxai.vSiA^ 
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stone, properly so defined, tm exhibited on the east coast, between 
the Orkney and Shetland Islands on the north, and Banflbhire 
and Morayshire on the south, various points of whidi the author 
visited last summer. In Caithness and the Orkney Islands, aooom- 
panied by Mr. Peach, the author made various interesting additions 
to his former knowledge, particulaiiy as derived from the reseandws 
of Mr. Bobert Dick, of Thurso. His belief was sustained that the 
ichtbyolitic flagstones of Caithness and the Orkneys, with timr 
numerous fossil fishes, constitute the central member of the Old Bed 
series, the lower part of which is made up of powerful congkymerates 
and a very great thickness of thin- bedded red sandstone, the whde 
resting on the crystalline rocks ; whilst the central flagstones are 
surmounted by other sandstones, rarely red, and usually of yeUov 
colour, which occupy the promontories of Hoy Head, Ihomet 
Head, &c. 

The chief additional data which had been gained by Sir Roderick 
during his last visit were owing to the discovery, by Mr. Martin, of 
Elgin, of a large bone in the very beds at Lossie Mouth, which had 
fonnerly afforded the huge scales of the supposed fish, called Stega> 
nolepis, by Agassiz. On visiting these quarries with Mr. G. Gordon, 
he was so fortunate as to discover other portions of this large animal ; 
so that comparative anatomists may now determine whether it 
belongs to fishes or reptiles. However this point may be decided, 
the existence of reptiles, during the formation of this deposit, is 
established beyond a doubt ; since many slabs have been found in 
the coast quarries of Cummingstone aod Covesea Hill, belonging to 
Mr. A. Youug, in which are the footprints of both large and small 
animals, each footprint having the impression of three or four claws 
to it. A specimen, from Captain Brickenden, is in the Geological 
Society's Museum, and others have been sent to the Museum of 
Practical Geology, London ; some of them having been contributed 
by Mr. P. Duff, of Elgin. The presence of large reptiles, as well as 
of the little Telerpeton, in this upper member of the Old Red Sand- 
stone is therefore established. After noting certain fossil fishes 
which occur in parts of the Duke of Eichmond's estates in BanflEshure, 
the author proceeded to review the great masses of sedimentary 
deposit lying along the eastern and southern faces of the crystalline 
rocks of the Grampians, which have been hitherto all classed as pertain- 
ing to the Old Bed Sandstone, though he does not pretend as yet to 
be competent to describe their detailed relations. On these points, 
however, which Mr. D. Page is working out with ability, he begs to 
offer the following suggestion. The true base of the Old Red Stud- 
stone, properly so called, is seen in Shropshire and Herefordshire to 
be a red rock, containing Cephalaspis and Pteraspis, which gradually 
passes down into the grey Ludlow rock ; and in both of these con- 
tiguous and united strata, remains of large Pterygoti, but of different 
species in the two bands, are found. Now, alUiough the Arbroath 
pavJDg'Btone, and the grey rocks ranging to the north of Dundee, 
laacb resemble the uppermost liudiow toSk., VJiie^ c,ciu\MasL^S&ft Ce^- 
laspts Zt/ellii, and if, therefore, daaa»dL rnVJa. ^Jaa T^v^tam^ vy^u^ 
they must, under every circumatauce, Xje^vs^^^a'^Jaa^wj^** ^"^ 
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ibtA natural groap. It follows, therefore, that certain conglomerates 
on the flanks of the Grampians, which underlie all those grey rocks 
with Pterygoti and Cq>haia8pi8, can no longer be unit^ as they 
have been with the Old Bed or Deronian, but must represent some 
portion of the Silurian system. In speaking of the lowest member 
of the Old Bed Sandstone, as characterized by the Cepludctspis LyeUU, 
tiie author expressed his conviction, that in the north-eastern High- 
lands and Caithness the zone is represented by the vast thickness of 
thin-bedded red sandstone and conglomerates, which had been already 
adverted to as lying beneath the Caithness flags. The author, who 
had recently visited Dura Den, in Fifeshire, in the company of Lord 
Kinnaird and the Bev. Dr. J. Anderson, whose work on that beau- 
tiful tract is well known to geologists, declared that there could be 
no doubt whatever that the yellow sandstones of Fife pertain truly 
to the Old Bed group, are entirely subjacent to the lowest carboni- 
ferous sandstones, and are of the same age as the upper yellow sand- 
stones of Elgin. A drawing, prepared by Lady Kinnurd (the splen* 
did specimen being in the museum at Bessie Priory), of the foBsU 
fish Aoloptychma nMlissimus, nearly three feet in lengtib, which was 
found on the occasion of this visit on the property of Mrs. Dalgleish^ 
¥ras exhibited ; and as this species abounds in the lower and red 
portions of the deposit, and also occurs in the overiying yellow sand- 
stones, associated with Holoptychius Aridersom and H, FleminffU of 
the latter, the age of the deposit is clearly substantiated. In con- 
duaion. Sir Roderick said that this communication must only be 
considered as a rehearsal of what was to be done with more effect 
next year at Aberdeen, when further observations might lead him 
either to confirm or modify some portion of his views. In the mean 
time, the great fundamental reform of the North Scottish series, 
proving the ascent from rocks on the west coast, which are unques- 
tionably older than any in England and Wales, to the much younger 
** Old Bed Sandstone " of the east coast, is firmly established. The 
communication was illustrated by several geological maps, including 
an old one coloured by himself thirty-one years ago, the maps of 
M'Oulloch, Nicol, and Ejiipe, and a map of Sutherland which the 
author coloured this summer. Besides lar^e diagrams, there were 
sketdies of the west coast of Sutherland by Mira C. Dempster. — 
Athencetm, No. 1617. 

THE GOAL KBA8UBES. 

Wb have received from Mr. H. Landrin a very elaborate paper, 
entitled ''Considerations Philosophiques sur I'Ordre de Superposition 
des Combustibles dans la Nature.** He has treated his subject with 
much ingenuity, and given ample evidence that he is thorough master 
of it. He remarks that millions of ages elapsed between the period 
when the earth was in a state of incandescence and its refroidiise- 
metU sSculaire, and we may conceive all possible reactions in the 
several states through which our sphere has paasAd. Ow^^cwvos^^^Svak 
period was that in which solidifioatioTi&c«\. commwanft^/'Oi^^'^^ S^ 
aartJb wa^ moist with hot water, and wi atanos^'^et'i^ ^^^^^'^S^^^*^ 
Bteam and carbonic acid. Wlieii t\ie \iem^ew»\.\«^ ^^ ^ ^^ '^ 
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yageUble dements oommenoed to devekpe thenuwlTes, and this 
went on until the temp«»tare was reduced to 40* 0. ; thai a ooa- 
siderable absorption of carbonic acid in the midst of aqueous Yapoor, 
suitable for fitcilitating the operation of affinity. Animals with re- 
spiratoary organs could not exist in this atmosphere, where, howewr, 
punts vegetated easily, or even luxuriantly. These were, thersfbr^ 
the first bom, which is as it should be, since animals cannot Irra 
without plants, although pUnts could exist without animals.— 
Miming JoumaL 

DIBOOVERT OF GOAL IH AUOKLAND. 

The New Zealand papers contain particulars of the discoveiy d 
yaluablb Coalfields, within eighteen miles south-east of the dty of 
Aaokland, in the Opaheke and Hunna districts. On the disooTSiy 
being made, a committee was appointed to carry out the explorationi^ 
whim resulted in the opening on the land of one gentleman of a seam 
of ooal seven feet in thickness, bearing every indication of itsexfcending 
a considerable distance, and on anoSier portion of land the results 
were beyond the most sanguine expectations. The coalfidds are 
80 situated as to pennit of the transit of the coal to various parts of 
the colcmy, at an exceedingly small cost. A trial of the qualities of 
the ooal thus discovered is announced as having taken place in the 
White Swan steam-ship, and the engineer of the vessel in his oertifir 
oate states it was peifectly satisfactory, that he has no hesitar 
tion in saying tliat the coal is of a superior quality, and he should 
feel perfectly satisfied with it for a sea voyage, lliese discoveries 
are hailed by the colonists with the greatest satisfaction, and it is 
supposed that a large amount of capital will be kept in the province 
which is now annusdly sent away for imported coal — that steam com- 
munication will be promoted, and that the event will be likely to 
prove the forerunner of other sources of wealth to the provinces, as 
iron and copper may be smelted in close proximity to the coal beds. 



GOLD IN BBITISH COLUMBIA. 

GrOLD has been discovered in great abundance on the Frazer and 
Thompson Hivers, in British Columbia, the territory on the main- 
land in the vicinity of Vancouver's Island. At the junction of the 
two rivers, and in the inmiediate vicinity, lie the diggings, which 
have been worked more or less since the summer of 1857, but their 
real importance was not ascertained until lately. At Hill^s Bar, 
one of the richest spots on the river, the produce had risen as high 
as 13^. per man per day. The whole distance from the mouth oi 
Frazer *s Blver to the gold diggings at Thompson's River is 160 miles 
or thereabouts. 

GOLD IN GXnANA. 

A CoBBESPONDENT of the New York Trihwne, who dates his letter 
from d'odad Bolivar, Augu&t t^e ^Qtk, e&ya — '* Since my last I 
JiMve visited the Gold Mines of GrxuKui^ ^^'^ -^T^sr^adc^^^^yainiSs^^ 
/im'tleaefy sought for by ^ 'WaUet ^;A\ft\igti. '^^^ thsma -^wwi «»- 
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covered about two years ainoe by an Indian whils hunting in the 
woods foi' stray donkeys. He pulled up a bush and found a large 
piece of pure gold at the roots. He carried it to a Grerman mer^ 
chant at Tapequeen (six miles distant) for sale, and the trader en- 
deavoured to obtain the secret of its discovery from the Indian. He 
refused to give the required information, and he was made drunk, 
and then cruelly beaten until the secret was finally wrung from hiou 
The discovery of these mines corresponds with the description ^ven 
by Sir Walter Baleigh of the manner in which the Indians obtained 
their gold — ^viz., ' And being asked how they got the same gold, 
they told us they went to a certain down or {Iain, and pulled or 
digged up the grass by the root, which done, they took off the earth, 
putting it in great buckets, which they carried to wash at the river.* 
^TL&t Iheee mines were known to the early Spaniards is proved by 
the recent diecovery of certain letters found in a trunk in the aban- 
doned cathedral at Guasipate, fifteen miles cistant from Caratd. 
^Die mines ara undoubtedly exceedingly rich, and large quantities of 
gold have already been discovered. In consequence, however, of 
the labour required to obtain it, and the deadly nature of the climate, 
they wiU not repay individual enterprise. Companies well organized, 
and with the requisite machinery to work the gold quartz, and drain 
the pools at the base of the various cascades, will undoubtedly reahze 
vast fortunes. During my stay of four weeks at the mines, there 
were only about sixty miners engaged in working, and over $2500 
an gold was found. One piece weighed four pounds and a*half. The 
quartz is exceedingly rich, and a charter has been given to a com- 
pany, composed mostly of citizens from New York, conferring upon 
them the exclusive privilege for six years of working the quartz in 
•dajrabtel and Tapequeen." 

THE GOLD FIELDS OP VICTORIA. 

Mb. a. K. C. Selwyn, Geologist to the Colony of Victoria, has 
-communicated to the Geological Society a paper, in which he i^tes 
that in the Colony of Yictoria, from a line east of Melbourne to 
some distance west of that place, he has traced a succession of fos- 
siliferous palseozoic rocks, commencing with schists, much cleaved 
and contorted, and containing Lirbguke and Graptolites, passing 
through a series of schists and sandstones with TrUsbites and many 
other fossils characteristic of the lower, middle, and upper Silurian 
Series of Britain, and terminating with Devonian and Carboniferous 
rocks ; and he remarks that the younger or Oolitic (?) coal-beartng 
Ibeds on the west rest unconformably on the palsBozoic rocks. A 
list of about sixty genera of Silurian fossils, including many new 
-species, was appended. 

The gold-bearing quartz- veins of the Silurian rocks appear to the 
:author to be dependent more on their proximity to some granitic or 
.other plutomc mass than on the age of the rocks in ^ich they 
oceur. Quartz-veins do not appear to traverse thft <kK^\a ^!^ trraA.- 
jrock% which are of new«r date than t\\e ^;cwi\\«A q»^ "Odaa ?&a^x\sit. 

The antbor'a obetrvfttions refer ch\^^ \o ^caei:\^,^B(^»«^»^ 
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Steiglitz gold-fields, where Grctptolites and Ltngulas occur in the 
schists, which are traversed hy the gold-quartz yeins. The granites 
here do not contain gold ; an4 though they haye altered the slate- 
rocks at the line of junction, yet they do not appear to have affected 
their general strike or dip, but appear to have themselves partaken 
of the movements which have placed these Silurian rocks in their 
present highly inclined and contorted positions^ and given them 
their very uniform meridional direction. 

Mr. Selwyn recognises gold-bearing drifts of three diffsrent ages. 
The lowest contains large quantities of wood, seed-vessels, ftc, at 
varioas depths, to 280 feet, and is associated with clays, sands, and 
pebbles. These are overlaid by sheets of lava. A more recent 
auriferous drift, containing also bones of both extinct and living 
marsupial quadrupeds, overlies these lavas in some places; in others, 
it rests on the older drifts ; and at Tower Hill, near Wamambool, 
marine or estuary beds of probably the same age are overiaid by 
volcanic ashes. A third and still more recent gold-drift is found on 
the surface, overlying indifferently any of the older deposits. 

The gold is found at the base of these drifts or gravels, which are 
the result of the immediate waste, by atmospheric and flu-mtile 
action, of older masses, and have not been far transported. The 
largest amount of gold is found in the drifts when near the Silurian 
schists. The author believes that there is every probability of gold- 
deposits existing under the greater portion of the lava-plains of the 
region to the westward. 

Mr. Selwyn also describes a cave which he has discovered in the 
basaltic lava of Mount Macedon, a few miles north of Melbourne, 
and in which he has found bones of many living species of mammals, 
including the " devil" of Tasmania, and the Dingo or native dog. 
The cave is about 1000 feet above the sea-level, and 30 miles 
inland. 

Mr. John Phillips, Government Surveyor, has also communicated 
some Notes on the Ballarat Gold-fields, which he concludes by ob- 
serving : — 

In the basin of the Yarrowee, which is covered chiefly with 
gravel, the author traces the run of the *' gold-leads" or old gullies, 
which have only an approximative resemblance to the ramifications 
of the present river. These ancient gullies or leads had a very 
imiform fall, which, from the smallness of the contents of the gullies, 
must have been as rapid as 16 in 1000, while the fall of the present 
Yarrowee has only a fall of 8 in 1000. 

Mr. Phillips urges tliat all the basin between the gold-leads may 
be wrought by the aid of the water-power of the Yarrowee ; a thou- 
sand horse-power being now allowed to run waste, which, by means 
of reservoirs, could be made available. 

The author adds that silver-nuggets have been reported on good 
authority to have been found within thirty miles of Ballarat. He 
further observes, that, whilst Buxve^m^ >i)ttfe ^^a\Jctfi\., QaK;S!JA.iiona of 
the spirit' bubble indicated a rockxag oi VJoa ^ajt^Jo.*, *si\ 'Ooai^'^^ 
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ooontry in places Bounds hollow, like a wooden bridge, horaes even- 
noticing it in passing. 

Mr. W. Bedaway has also communicated ** Notes on the Gold* 
diggings at Creswick Greek and Ballarat/' 



GIGANTIC AUSTBAUAN LIZAKD. 

Pbofeshob K. Owen has communicated to the Koyal Society the 
description of some remain r of a gigantic Land Lizard from Aus- 
tralia. A collection of fossil remains now in the British Museum 
demonstrates the foimer existence in Australia of a land lizard far 
surpassing in bulk the largest species now known. The characters 
are derived from vertebrtx), partially fossilized, equalling in size the 
largest known crocodiles. They are of the procoelian type, present- 
ing lacertian modifications, and agreeing closely with those of tho 
existing lace lizard of Australia. A generic distinction is indicated 
by the comparatively contracted area of the neural canal, and by the 
inferior development of the neural spine of this fossil vertebra, 
which, from the proportions of the body, must have belonged to an 
animal not less than 20 feet in length. For this probably extinct 
lizard the name of Megalanea prisca is proposed. 

BABE AUSTBALIAN POSSIL. 

Pbof. Owen has communicated to the Geological Society, *' Notes 
on some Outline-drawings and Photographs of the Skull of Zygcmia- 
turns trilobuSf Macleay, from Austrdia," received by him from Sir 
B. Murchisoii, being seven photographs, three of which are stereo- 
scopic, of perhaps the most extraordinary Manmialian fossil yet dis- 
covered in Australia. 

These photographs were accompanied by a brief printed notice of 
their subject, by William Sharp Macleay, Esq., F.L.S., and some 
MS. notes by J. D. Macdonald, M.D., B.N. Professor Owen had. 
tome weeks previously received from George Bennett, Esq., F.L.S., of 
Sydney, outlines of the same fossU skull, made by him on the recep- 
tion of the specimen by the authorities of the Australian Museum 
at that town ; and the Professor had penned notes of his comparisons 
of these sketches before receiving the photogiaphs and descriptions 
of the fossil skull from Sir B. I. Murohison. 

This unique and extraordinary skull of a probably extinct Mam- 
mal, together with other bones, but without its lower jaw, were 
found at King's Creek, Darling Downs, — the same locality whence 
the entire skull and other remains of the Diprotodon have been 
obtained. 

Mr. Macleay has described the fossil under notice as belonging ta 
a marsupial animal, probably as large as an Ox, bearing a near 
approach to, but di£fering generically from, Diprotodon. He haa 
named it ZygoracUibrw trilobus. The skull has transversely ridged 
molars, and a long process descending from the zY^om«wt\fi «x^\\^ %s^ 
in the Meffatiieriwm, and i>tj:>rotodon, and eiOKi^>\HA ^xi «x.\x'*ss«$icQ»:^ 
width of the zygomatic arches. T^ie ak.\iili\ v.\. \X& \ycv».^'e^ -^^«e^ 
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aoroM the zjgomaia, is 15 inches wids, aad is 18 incliM long. In 
JHprotodon the skull is about 3 feet long by 1 foot 8 inches liroad : 
«o that while the latter must have had a face somewhat like that of 
tbe Kangaroo, the ZygomaUtrua more resembled the Wombat in the 
-fiEtce and head. 

Wholly concurring in Mr. Macleay*s conclusions as to the marsu- 
pial nature of the fossil in question, Professor Owen does not think 
that it exhibits evidences of a generic distinction from JHprotodon, 
The Professor suggested, however, that probably the lower jaw, 
when found, may sfa^w some peculiarities of dentition and proportions 
similar to those on which he has founded the genus NototherUtm, 

SIOHABIA AND SiaiLLARIA. 

At the Manchester Geological Society, Mr. Binney has read a 
paper, the object of which was to show that the Sigmaria, instead 
of b^g, as commonly supposed, a distinct plant, was the root of 
the SigUlaria found in coal and coal floors. The roots sometimes 
ran along for a distance of thirty feet, striking into the floor of the 
coal bed, and the rootlets were six or seven or even ten feet long. 
It must have been a quick-growing plant. 



BONK CAVERN NEAB TORQUAY. 

There has been read to the British Association a paper "On a 
recently-discovered Ossiferous Cavern at Brixham, near Torquay," 
by Mr. W. Pengelly. He described the structure and formation of 
the cavern, and the means taken for its excavation and exploration, 
remarking that upwards of 2000 bones of animals had been found in 
it, amongst which were mingled flint knives and heads, evidently 
made by man. 

Professor Ramsay read a Report from the local committee at Brix- 
ham, from which it appeared that Dr. Falkner had found amongst 
other ossiferous remains the bones of the rhinoceros, bos, horse, 
reindeer, cave bear, and hy»na, and also several well-marked 
specimens of flint knives, generally accepted as of Celtic manufac- 
ture. 

Professor Owen said he was glad that means had been taken for 
the careful exploration of this cave, but it would be premature to 
raise any hypothesis until the whole of the facts were before them. 
He had not yet seen any of the bones, and indeed was entirely 
indebted for what he knew on the subject to the paper whid^ 
Mr. Pengelly had read, and he should refrain, therefore, from ex- 
pressing any opinion, but he wished to caution them against coming 
to conclusions as to the antiquity of these remains which were not 
really warranted. He proceeded to show, from the remains of 
tigers, elephants, and other animals found in this country, in Siboia^ 
and other parts of the world, where the climate was much colder 
than was supposed to be compatible with their existence, that Uiere 
was undoubted evidence that these animals could adapt themselves 
to cold and temperate climates aa weW. a^i \a \ATn.^QiQfe%, «sii.d remarited 
that the conditions of animaV He "were Tio\. \Nic«» ^^ ^ffl£a^,>3fQ^ <*. 



food and ^el. WWrever thwe wm the pnj, uiidiiftnrfoed liy msBy 
tkeroako would be the deebroyer. Thej had evidenee from the 
writmgsef Julius CaBaar of the eziatenoe in Enffkad, 20(H) yean 
afOy ^ three diatiact spedea of animala, induding two gigantic 
apeciea of ox, and one of the reindeer, and he was himself satisfied 
that they had once had a native British lion, all of which^ however, 
wwenow extinct in this oountiy, and he saw nothing in the re- 
xnaina ^ich had been discovered at Brizham to lead him to suppose 
that the animala lived before the historic period, or which was in- 
oensistent with the concurrent existence of a rude race of barbarians. 
At the same time he was open to conviction, and should be very 
£^ad to see a good fossil human being, which should prove that man 
had been nuich longor upon the earth than historical evidcmoe led 
them to sui^pose. — Atikeiammk, No. 1615. 

YORKSHIBB FOSSILS. 

At the late Meeting of the British Association, Mr. Charlesworth, 
after making some general observations upon the extreme difficulty 
of airiving at any satisfiu^ry conclusion with respect to the deter- 
Tninfttiwn of speeies as distinct from varieties, said that the beautifril 
fossil sponges found in the chalk near Flambro' Head presented an 
almost en&ss diversi^ of form ; and although Profcussor Phillips 
and other geologists had classed these forms as entitled to specific du- 
tinotioa, hb (Mr. Ghaiiesworth) had long since come to the conclusion, 
that nes^y the whole of them might be referred to one species. In 
illnstratioB of this view, specimens were exhibited to the Section, 
in which what have been regarded as widely dififering species were 
gtveo off frt>m the same stal^. This communication was illustrated 
by a series of most beautiful fossil sponges from the cabinet of 
Miss Walkor, of Sand-Hutton, near Yodc 

VOLOAVIO UCAKAnONB. 

Tmi d^eieney of our information regarding the Gaseous Products 
of Vofeanoes seems to have induced the Academy of Sdenoes to send 
two of theur men of science^ Messrs. St. Glair Deviile and Leblanc, 
to Italy, on a special mis8i<m to examine the gases which issue from 
ihe vtrfcanoes of that country. They were supplied with peculiar 
sfiparatQSy made for the purpose of collecting and preserving the 
gases, and partly for examining them on the spot. The memoir 
oentaining the result of their investigations has been made the 
•i^eet of a Beport by three very accomplished members of the 
Academy — Messrs. Dumas, Boussingault, and Elie de Beaumont. 
They state that M. Deviile and hia associate were enabled by theh* 
appMmtus to colleot gases over mercury not only at the or&oe of 
tke vokaiM^ but ai gremt de^^tka in i^ vmt ; in the latter case by 
slender tdbes^ which were n^iidly closed by the blow-pipe. The 
gases they brought away and analysed in Para were from Vesuvius, 
tke Phlegrean Fidda, one of the Lipari Isles (YuleanQ\^ uid 
Etna. Mix^ with the i^aaeottS pvodueVa ^^"^ io^xu^ TSAf^X^M^*^ 
a£r> more or len altered by thai additVoik «& %9a Qs ^«^^<»a^ ^ *^^^ 
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absorption of oxygen, which led them to believe that common air 
penetrates into the vent of the volcano by a fissure, is exhaled by it^ 
and escapes heated. Grenerally, the Beport confirms the opinions of 
Davy as to Vesuvins, Boussingault as to the Andes, and Bansen as 
to Iceland, but with some additions. They show that diSbrent 
fumeroles of one volcano do not yield the same gas, and tiiat the gas 
from a single fumerole is not always the same. Further, the gas 
from the different fumeroles varies with their distance from the 
eruptive crater, and varies also with the time elapsed £rom the 
commencement of the preceding eruption. The Report concludes by 
expressing an opinion that the gaseous emanations, carefully 
analysed and compared, will throw light on the chemical processes 
which gave them birth, and enable observers in the Ticinity of a 
volcano, and through them the surrounding population, to foraet 
the course which a coming eruption is likely to rtt», and of course 
serve as a useful warning. 

VESUVIUS IN BBUPTION. 

A Lbtteb from M. de Vemeuil, the geologist, dated Jan. 6, 1858, * 
states that it was then sending forth streams of vapour frcmi two 
mouths — ^the one in the centre of the plateau or flattened top of the 
mountain, the other at the foot of a little cone situated od. the east 
side. The first fumerole is a cavity, and about 164 feet in diameter, 
and surrounded by three little conical eminences, and the vapour 
issues from an opening of apparently about 26 feet in diameter. 
The stream of vapour is continuous, but mingled with violent jets, 
which are accompanied with discharges of fragments. looking 
down from the edge of the cavity, when a violent explosion takes 
place, red vapours are seen which might be mistaken for waving 
flames. In 1856, the centre of the plateau was occupied by a 
circular cavity, 51 feet in depth, from which there were small erup- 
tions at short intervals. This has been filled up and replaced by the 
small cavity and little cones above mentioned. But another change 
has taken place which has materially altered the outline of the hill. 
The eminence at the north side of the plateau, called the Puwta de 
Palo, which has towered over the rest of the plateau, we believe, for 
half a century, has disappeared, and the general level is now broken 
only by the three salient conical eminences, each about fifty feet in 
height. The breadth of the plateau has not varied much for many 
years. When the writer of this note visited the hill in 1839, and 
again in 1847, it was about 2000 feet.— Mr. Charles Maclaren, in the 
Scotsma/n, 

M. St. Clair Dbvillb has read to the French Academy of 
Sciences a letter from M. de Vemeuil, who wrote from Naples to 
state that Mount Vesuvius was on Jan. 6th emitting torrents of 
vapour from two mouths — one in the centre of the plateau, and the 
other at the foot of a little cone lying to the east. The former was 
stated to be an abyss 50 inchea in diameter, crowned with three 
conical eminences, and terminatiiig in. «n. ot&s» ^i>owi\. €>^gE&.\ssftktxeB 
in diameter, whence the smoke iaaxxe^ coxi\:vQMLOxj.^'5^ ^wi5ga.^\.^\a» 
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{ftrgtnr volomeB were emitted by pn£B^ aooompanied with fragments 
of rodu. When such puffii occurred, the bottom of the abyss was 
filled with red vapours, whidi an ordinary spectator would Ustake 
for flames. The writer adds that about three weeks before the 
above date, three streams of lava had descended into the Atrio del 
Gavallo, and that the Punta del Palo was no longer distinguishable 
from the rest of the plateau. 

SSIS06RAPHIO HAP OF THE WORLD. 

A VIEBY interesting Map has been published with this title, in 
which, on Mercator's projection, are laid down careful indications of 
the regions subject to earthquakes and the sites of volcanoes. In the 
language of its constructor, it shows "the sur£%ce distribution and 
«paoe of earthquakes," and is intended to illustrate a paper con- 
tributed by Mr. Bobert Mallet, F.B.S., &c., of Dublin, and his son, 
Dr. J. W. Mallet, to the late meeting of the British Association 
at Leeds. As a very large number of copies of the Idjip is required, 
and the greatest accuracy of delineation is necessary, it has been 
executed in cbromo-lithography by Mr. George Falkner, of Man- 
chester, and printed in a series of different tints fi-om eight different 
stones. Thus, various shades of orange and orange red show what 
are termed the *' seismic bands" in their position and relative in- 
tensity. Small black discs denote '* volcanoes, fumeroles, solfataras," 
now active, or presumed to have been so within historic or recent 
geologic periods. A speckled gray blue shade indicates the areas of 
subsidence (whether suboceanic or terranean) now proceeding. A 
green line demarcates land from sea. Of the great oceans, only the 
Atlantic shows much of that agency which produces earthquakes, 
and that chiefly in its latitudes north of the equator. The Pacific 
has almost an immunity from these throes of earth's inner crust. Of 
the continents, Europe has the fainter tints of *' seismic bands" in 
the north ; but only in Iceland does the deeper hue indicate great 
intensity, accompanied by the signs of considerable volcanic action, 
there being ten smaller dots, besides the large one for Hecla. The 
Azores, Teneriffe, and Cape Verd Islands, are all shown to be 
volcanic ; and along the south of Europe the band is of greater 
intensity, and especially in Italy, also marked as volcanic. There 
is a deep band from the Levant and Cairo to Tifiis, and it meanders 
across Persia and Central India to Calcutta. A large tract of sea 
and land encircling Borneo is clearly one of the most intensely 
seismic and volcanic regions of the earth. The bands then extend 
in a north-easterly direction, over Hongkong, Jeddo, &c., and across 
the ocean to the Bussian and British territories on the dorth-west 
coast of North America. The band extends along the whole of the 
western coast of Labrador, California, &c., increasing in intensity as 
it enters Mexico, and here again volcanoes become prevalent. This 
continues over Central America, and again pursues the line of the 
west coast of South America to Cape Horn. In tha VT^'^^X.'^^'^iRiSai. 
another line or band, and the coast o£ tti© "\3m\ft^^\a.\ft»>a»ak ■»• "^^^sv^ 
afle80 intenaity; while the only approMih \« ^<a <i«Dto^ ^*^ "^Gaa^^-tfOa- 
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AjDerioAQ oontinent u along the valtoj of the Minisiipipi. The most 
nortiieiij portions of Europe^ Asia, and North Amanca, are qnifee 
ftee from these influences. But from the West Lidies a hand 
extends southward (with a branch touching the south-east coast of 
Australia), through New Zealand, to nearly 80** south hititude; 
terminating in the volcanic peak of Mount Erebus. It is re- 
markable that the ocean which receives the electric cable dMNild 
be so intensely "seismic," while the Pacific is diametrically opposite 
in condition. — Manchester Guardian. 



EABTHQUAKXS IN SOUTHSRN ITALY. 

Db. Lacaita, in a paper read to the Koyal Institutioti, has de^ 
scribed the six great Earthquakes, without countiBg minor Bhodn^ 
which hare, wi^in the memoiy of man, laid waste extessiye traoto 
of the kingdom of Naples, and caused great loes of life ; and espe- 
cially of the last earthquake, which took place on the n^ght of the 
16th of December, 1867. 

1. On the 6th of Febnuurr, 1783, the Plana di Xonteleone, in the prorlnoe of 
Calabria Ultra I., was cooTulsed. In leea than two minntes 109 villages aadtomiB 
were le\'clled with the ground, and 32,000 persons were buried out ora popidatioa 
of 186,000. A repetition of the shock ruined the towns of Reggie and llesana. At 
the Faro Straits the sea, first retiring, then rushing back, sw^ away 1600 pertons. 
In Marchfollowing, an area of laOO square mfles, from Beggk> to Cane Coloaiia, was 
shaken, and 2000 more inhabitants were victims. The physical aspect of the 
countiy was entirely changed; a pestilential fog set over it; epidemic fevers fol- 
lowed; and by the end of the year Calabria haid lost 80,000 inhabitants, having 
leccdved during this time 940 shocks. 

2. Oil the 29th of July, 1801, the mountain of Frosolone, in the proviiice of 
Molise, was the centre of a violent shock which lasted 36 seccmda, produdng deso- 
lation over an area of 600 square miles ; 61 towns and villages were ruinra, and 
more than 6000 persons were crushed to death. 

3. ()n the 29th of April, 1435, violent shocks were felt at Calabria Citra, whidi 
caused the death of more than 1000 persons. 

4. On the 12th of October, 1836, another violent shock was felt in the same pro- 
vince, which swept away more than 600 inhabitants. 

6. On the 12th of August, 1861, the city of Melfi, an extinct volcano in the pro- 
vince of Basil acata, was the focus of a violent earthquake. The first shoc& lasted 
twenty seconds, the second only five seconds, yet 1400 lives were sacrificed. 

6. But worse than any of tlie later earthquakes, and second only to the Calabrian 
one of 1783, was the earthquake which took place on the leth December, 1867, at lOJ 
P.M., when a t^harp undulator}' shock of twenty seconds' duration, immediately pre- 
ceded and accompanied by an appalling hollow rumbling noise, after a hardly per- 
ceptible pause of about three minutes, was followed by a second and most violent 
successive and whirlmg shock of twenty-five seconds' duration, which crushed thou- 
sands of the inhabitants under the ruins of their fklling homes. Three other 
shocks were felt on that awful night, and many others on the following dagrs, 
bat none nearly so violent and destructive as the two former ones. For neauy 
two months a slight shock was felt almost periodically just before sunrise.* 

On the 7th of ]\^rch, 1868, about 3 p.m., a violent shook, second only to those of 
the 16th of December, was felt, which caused considerable ii\jarv; and, op to tte 
28th of April last, the shocks, though comparatively slight and harmless, still con- 
tinued. On the whole, by this terrific carthouake, at least 22,000 human beingB»on 
a most moderate calculation, were destroyed in a few second. 



• For the details of this Earthquake to Jan. 4, see Tear-Book qf FaH$, 1808, 
pp. 271-273. M. Qnetclet, jun., states that on the 16th of December the scMg- 
netio needles in the ObservaioTy aJL 1^ti3Am\& n(«c« N\s^«&L\:i:s wxtatod, and draws 

attention to the fhct that tt vras on tYt&t Qitss \3mX iCbfe ««s!&Mss»aA*^ «^«$aa ^«wr& 

£ntlblt 
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From the data in this paper it will be seen that in the conrse of seventr-five- 
rears, flrom 1788 to 1857, the kingdom of N^>leB lost at least 111^ inhabitants by 
the efltects of earthqoakes, or more than 1000 per year, oat of an areraire popola-^ 
lion of 6,000,000 1 -»*-*' 

SABTHQUAKE IN LISBON. 

SoooB smart shocks were felt on the morning of the 11th of 
November, 1858, in the neighbourhood of Lisbon, sufficient to cause 
alarm, but fortunately attended with scarcely any loss of life. The 
meteondogioal warnings of tbe internal commotion were two days of 
incessant heavy rains with heavy atmosphere, the wind being rather 
&esh. from E.S.E. ; during the day the wind changed, and a sharp 
gale was experienced. 'Hke first shock lasted f^y half a minute^ 
and shook eveiy house in Lisbon ; it is the most vicJeot that has oo- 
ooirsd since the great earthquake of 1755. The houses are all built 
on a mixed system with a framework of wood, which renders them 
more elastic ; chimneys were hurled down, walls were cracked and 
thrown down, but no building was destroyed. At a small town 
about twenty-five miles from Lisbon, on the Tagus, a number 
of houses were hurled down, and several deaths had in couBe> 
^uenoe occurred. «__ 

EARTHQUAKE IN UEXIOa 

On the 19th of June, 1858, occurred one of the most severe Earth- 
quakes known since the Spanish invasion. At nine o*clock in the 
morning, a shock came from the south. This was followed by three 
more violent shocks from the same direction ; then four more shocks, 
equally severe, from the east, and after them a few tremblings. In 
the city of Mexico, the strongest structures reeled to their founda- 
tions ; the water spouted in jets from the sewers ; the street lamps 
vibrated from east to west for a quarter of a minute. The earth 
opened in the streets ; trees writhed and swayed for many minutes, 
and some were thrown out of the earth. Houses, aqueducts, and 
railroads were seriously injured. About twenty-four towns and 
cities in Mexico sustained damage from the earthquake, and a vast 
number of lives were lost. All the violent shocks took place in 
the space of about one minute and a half. The shocks and trem- 
blings lasted about three minutes. 



EARTHQUAKE IN DORSETSHIRE. 

There has been read to the Geological Society, a *^ Kotioe of the 
Occurrence of an Earthquake along the Northern Edge of the 
(Granite of the Dartmoor District, on September 28, 1858," by 
Mr. G. Wareing Ormerod^ F.G.S. The shock was slight, and 
appears to have been confined to a very narrow district, that may be 
estimated as not exceeding 8 miles in width, and running along the 
northerly edge of Dartmoor, along the line of junction of the granite 
and the altered carbonaceous rocks. The shock seems to have taken 
a direction from east to west, to have occurred about 8 o'clock vcs.^^ 
evening, and to bare lasted, where moifc B^^exe, iJciovsX. V5> ^«rssoS«». 
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GREAT 80LAB BCLIFSE. 

The nearly total Eclipse of the Sun, such as will, we believe, not 
again occur in England during the remainder of the present century, 
took place on Monday, March 15, 1858. 

The eclipse, though central, was only annular (the moon being in 
the farthest part of the elliptical orbit, and the sun and earth in the 
nearer part of theirs), and was visible even in this way — i.e., a way 
by no means sufficient to produce total obscuration and the darkness 
of night — ^to but a narrow strip of country extending diagonally 
across England, from the Start Point on the southern, to the Wash 
on the eastern coast. Only a few miles on either side of that line 
the eclipse was but a partial one — i.e., a crescent of the sun was left 
untouched at the instant of greatest obscuration, broader and 
broader in proportion to the transverse distance from the annular 
line. 

The weather was unfavourable for observation. Had it been 
such as to have permitted the moon's passage to be closely observed, 
Swindon was the best place for seeing it ; but at Blisworth, near 
Northampton, the obscuration of the sun*s disc was equally great — 
999 magnitudes out of the 1000 being eclipsed there also. With the 
exception of these two places, however, at no other town in the 
United Kingdom was the eclipse more total than at London ; and 
only at Peterborough, Dartmouth, Buckingham, and Axminster 
was it as great. London, however, did not come within the line of 
annular eclipse, which entered England close to Lyme Regis, passing 
by Yeovil, Frome, Westbury, Swindon, Woodstock, Towcester, 
and so on by Northampton, Wellingborough, Oundle, and out at 
the Wash. 

We have only space for the following details condensed from a few 
of the accounts of many observers : 

In the Report of the Astronomer Royal it is stated, with regard 
to general phenomena at Greenwich, by Mr. Dunkin : ** At the 
exact instant of contact the sun was obscured ; in less than a minute 
he again appeared, and the moon had then advanced considerably 
on the disc, the limb looking clearly defined, and without any irre- 
gularities ; clouds immediately covered the sun, and from this time, 
excepting only a few occasional glimpses, nothing more was seen till 
after the greatest obscuration." Mr. E. J. Hallam's remarks were, 
that the sun was first eclipsed at Oh. 2m. 52s. ; it was afberwaids 
occasionally seen through the clouds till Oh. 37m., when rather more 
than half of it was covered ; it was not seen again till Ih. Im. 
During the eclipse there appeared a great deal of fog and mist about 
the ground, which gradually disappeared as it advanced. When 
the sun was nearly totally ecWpa^d, \iJafe aV-^ \vaji tlNa tu^^aranoe of 
^n approaching storm. ^YbLenL tVe e^iXv^^^ ^iQniH\a\w«^ *0&&^^raEj^ 
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became very calm. Previously it had been blowing a heavy gale 
from the west and north-west. At Ih. 50ra. a few drops of rain 
fell, and occasionally fell afterwards till 2h. 15m. At Bedford, Mr. 
Biddle stated " that clouds began to gather a little before 10 o'clock, 
and at the time of first contact the sun was quite invisible. Soon 
after this there was a momentary glimpse of the sun, showing the 
moon considerably advanced upon the disc ; and at intervals a few 
similar glimpses occurred, which enabled him and the lads assisting 
.him to take on the whole sixteen measures of the distance of the 
cusps." .At Great Harrowden, the Astronomer Royal states that the 
aun was only visible for a few instants. ** The only phenomena 
observable were those relating to the darkness produced by the 
eclipse. The closing in of the clouds and the dull uniform leaden hue 
which they exhibited, the rapid increase of darkness near the time of 
greatest obscuration, and the apparent pulsations by which it was 
accompanied ; the still more startling phenomenon of the instanta- 
neous return of a great portion of the light on the breaking up of the 
annulus — were observed, and of themselves amply repaid those pre- 
sent for the trouble which had been taken. The eflFect on the rooks, 
which before the eclipse had gone into the neighbouring fields to 
feed, was very remarkable. For several minutes before the time 
of greatest obscuration they returned to the rookery in groups, and 
after considerable clamour of cawing were seen to return into their 
nests ; but on the light reappearing they came out in a body, and 
flew off clamorously into the field again." 

Mr. John Yeates, F.R.G.S., writes from Fotheringhay Castle- 
mound, Northamptonshire : — *^ There was nothing like intense 
darkness during the eclipse ; I have seen more gloom in a thunder- 
storm. Bystanders prognosticated rain ; but it was the shadow of 
a rapidly decUning day. At twelve o'clock a lady living on the farm 
suddenly exclaimed, 'The cows are coming home to be milked^' 
and they came, all but one ; that followed, however, within the 
hour. Cocks crowed, birds flew low or fluttered about uneasily, but 
every object far and near was well defined to the eye. A singular 
broadway of light stretched north and south for upwards of a 
quarter of an hour ; from about 12.64 to 1. 10 P. m." All the pheno- 
mena of an annular eclipse, however, were visible at this locality, 
and Baily*s beads were perfectly plain on the completion of the 
anniUus, These '* beads" are described by Mr. Yeates as appearing 
" on the upper and under sides of the moon, and occupying fully 
three- fourths of her circumference." 

From Peterborough, Mr. W. L. Wharton writes : '* I noticed, 
shortly before one o'clock, and in the midst of the very remarkable 
gloom which prevailed at the time, some slight openings in the 
clouds, through one of which the sun was very distinctly visible for 
some fifteen or twenty seconds. Being furnished with an excellent 
little telescope (magniMng about 15), and able to rest it firm a^ai^aL&t. 
a pier of the station, I saw througVi it "BaW^'a >o^«^.»'V ^^^a^^^xfiaw- 
£^lne, to the utmost perfection, tlie Ihin v^aavTx^ <5vo\Ax'wAs^^% '^^^'^ 

a 
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ooloarod ey^ghaa mmeoeBfluy. I am mutble to dewiibe Umr 
beauty, prqjeotiDg to the number of some six or eight from eaoh eoap 
of the BOD, and resembling little inegnlar and oonatantly JTwimaning 
and deoreaeing g^bules of bright qniokailver. The alcy, after the 
abore interval, became obacored for about a minute, when another 
break in the clouds exhibited for some five to ten seoonda ^pefftet 
muMdnt to the naked eyes of some two or three hundred apeotatosB 
around me^ and who, as it were, by one common impnkie^ gioiitsd 
the phenomenon with a oheer of dehght. On looking at the «ff*"y^» 
through my telescope, I found the beads had vanuhedy being to- 
phMsed by a well-d^ed continuous ring of light. The sky beoHiie 
again obicured, and I saw no more of the eclipse." 

An intelligent observer in Essex writes to the LUercay Ckesette 
as follows: ''The sun could no longer be called a crescent; it 
was reduced to something so thin as to look like a half-ring of fine 
silver wire, whose central portion must have been less than half a 
minute in diameter. We looked earnestly and anxiously for some 
indication of difference of curvature in one or other body ; suddwily 
a pulsation began in the region of bright mist in front of tiie son. 
The actual clouds were driving along from the west ; but were at 
this time all of them so thin that the region about the sun and moon 
for a diameter of about a degree and a half was always suffused 
with light, and in this region it was that the luminous pulsations 
commenced. 

"A visible motion of the solar cusps began : it went on, increasing 
rapidly ; they moved more like a steering-wheel under the hand of 
a stout seaman than any celestial phenomenon. Every one imme* 
diately perceived the shifting line of cusps ; a hundred degrees of 
angle were passed over in a few seconds, and presently the solar 
crescent was nearly on the opposite side to where it had been during 
all the earlier portion of the eclipse. 

** The rapidity of this change of angle in the cusps— « necessary 
consequence of the very near approach of the moon's centre to that 
of the sun — might have been computed beforehand, of course ; but 
for all that, the actual witnessing of it for the first time in one's life, 
when that life has been spent in labouring to measure and appredate 
those minute and slow changes among celestial bodies, which are 
generally all that present themselves to an astronomer after the ordi- 
nary phenomena of diurnal motion, is something to leave an impres- 
sion for the period of one's natural life." 

Mr. James Glaisher, F.E.S., writes from Oundle: — "Bytablea 

and diagrams it is shown that the depression of temperature during 

the eclipse was about 24*^ at those stations north of the line, and 

nearly '6" at stations on and south of the line of central edipse ; that 

at places where the usual diurnal increase had taken place in the 

morning, the depression of temperature during the eclipse was 

greater, and that at places where such increase had not taken place 

it was less than the above numbeiB *, «^&o, >i^'a^> «.\> "^^v&^R^^ce the 

»kjr was uniformly cloudy dunngtVie Aac^,\J[v€k^«st«»afeVB.^&»Ts»iccsi^ 

of a ib/ackened-bulb thermometer \«aa \e^a >^iwq. VI'' , ^\s^\. ^H. ^(^a«». 
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wlnre the wky was partially c^ear, the deprMBion was inm 17° to 19% 
mod that what t«Bperature foever the blaekened-bolb thennomeler 
indioated in the norning, fell during the edipse to that of the tem- 
perature of the air at aU places. IRie humidity of the air was saoh 
that at places north of the line the wet-bulb thermometer read 2'' 6' 
less ; on and near the line the depression 8** 21' ; and sooth of it was 
8^ 7* below the adjacent dry-bulb thermometer. The oompleie nog 
was seen at Gharmonth and its nei^bourhood, near Lyme Begis, 
and at Peterborough, but, so far as I can learn, at no otiier plaM. 
If y own station was on tiie oaleolated line of central edipse, near 
Omidle, in Northamptonshire, and.here I saw the moon's and the 
son's apparent upper limbs ooincident, or very nearly so, and theire- 
fore that I was situated on or very near the northern limit of annu- 
larity, but distant from the central line by three miles. * * * * 

''The sun oontinued risible only by snatches, until after the 
greatest phase of the eclipse, when the sky became uniformly over- 
oast, and a small steady rain set in for a considerable time. It was 
long before I could perceive any departure from the usual amount of 
light. At 12h. S2m. it might have been an ordinary dull day. Birds 
were then no way affected, and were singing cheerily. I estimated 
about two-thirds of the sun to be obscurd. At 12h. 39m. there 
was a very perceptible gloom to the north, and the sun's crescent 
shone out ii|ith a bright silvery light, between breaks, dearer than 
it had b«en before. At 12h. 4i3m. the gloom was general, excepting 
around the sun, which appeared the centre of a circle of light, and 
illuminated with fine effect some bold irregular masses of cumulus in 
its vicinity. At 12b. 45m. the gloom increased, slight rain fell, and 
the wind rose higher ; birds were now heard chirping and calling. 
At 12h. 53m. a severe storm might have been supposed impending, 
and numerous birds were flying homewards ; the deepening of the 
gloom was graduid, but very slow, and between Ih. and Ih. Im. was 
at its greatest intensity ; but even at this time the obscurity was not 
sufiBcient to require that any employment should be suspended. I 
myself, situated in an open garden at the time, found no difficulty in 
reading ordinary type at any ordinary distance. Messrs. Adams 
and Symms, in the brick-fidd adjoining, spoke of the gloom as very 
intense for a period of ten seconds, and sufficient to render it difficutt 
to take the readings of the thermometer. At the time of greatest 
obscurity a body of rodcs rose from the ground and flew homewards ; 
also a flock of starlings rose together, and various small birds flew 
wildly about. A hare was seen to run swiftly across a neighbouring 
field as though it were daybreak. Straw rustled, and the silence 
was peculiar and intense, broken only by the hollow sound of the 
wind, as it whirled in gusts between the trees ; the darkness and 
intervening lull was that of an approaching thunder- storm. The sky 
was overcast in the neighbourhood of the sun, principally with cirro 
stratus : directly after the cpreatest intensity the gloom was sensibly 
and instantaneously diminished, and in a verj «Jm»c\. ^aB» '^^ ^ac^ 
was reatored to its ordioary appearance.** . ^^ 

''As the eolfpse proceeded, the m\xm\iv«.\«^ <iT«tf!«oX» ^'^ '«bs^ «^ 
b2 
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assumed a pure silvery brightness, like that of Yenns after inferior 
-conjunction with the sun. The absence of all yellow in ita bright> 
ness was remarkable ; and at the time when the annulus was neariy 
formed, it appeared like a line of silver wire. The clearing up of 
the gloom directly after its greatest intensity, and almost immemate 
:retum to the general effect of an ordinary dull day, was yerymariced^ 
and could not fail to be observed by every one. The effect of the 
unwonted darkness upon birds would seem to have been general; 
mention is made all over the country of the return of rooks to 
-their rookeiy; starlings were seen in many places taking flighty 
whole flocks of them together ; near Oxford, Dr. Collingwood re- 
marked that a thrush commenced its evening song. At Grantham, 
pigeons returned to their cote during the time of Sie greatest obscu- 
ration. In Greenwich Park the birds were hushed, and flew low 
from bush to bush ; and at most places during the darkness the song 
of many birds was stilled. At Oampden HiU it was observed that 
the croc\is closed about the same time, and at Teignmouth that its 
colour changed to that of the piuk hepatica. The darkness was not 
sufficient at any place to prevent moderate- sized print being read at 
any convenient distance from the eye out of doors, but difficulty was 
sometimes experienced in reading the instruments. At Grantham, 
the darkness is described to have been about equal to the usual 
amount of light an hour before sunrise. 

" The general impression communicated was that of an approaching 
thunderstorm. The sudden clearing up of the gloom directly after 
the greatest phase was like the rapid withdrawal of a curtain from 
the window of a darkened room." 

'* The Meteorological and Physical Results of the Solar Eclipse," 
by Mr. Glaisher, with Tables and Diagrams, have been published by 
the British Meteorological Society, and form a very interesting 
record of the phenomenon, by the above able Meteorologist, and 
other observers in various parts of the country. 

TOTAL ECLIPSE OF THE SUN. 

In the Reports of the French Academy of Sciences, we find the 
following account of the Solar Eclipse of the 7tli of September, 
1858, by M. Liais, taken on the Brazilian side of South America. 

M. Liais joined an expedition which the Brazilian Government had fitted out for 
Paranagua, in order to observe the eclipse, which was to be total there. The expe- 
dition sailed for the Bay of Paranagua on the 18th of Augost, and arrived there on 
the 20th. A central station was established near the coast in 25 deg. 30 rain. 33*2 
sec. S. lat., and 60 deg. 47 min. 23 sec. W. long, from the Observatory of Paris. A 
secondary northern station was established on the island Dos Pinheiros, eight 
leagues from the central station, in lat. 25 deg. 23 min. 24 sec., and long. 50 deg. 
36 min. 16 sec. Another secondary station was situate at Campinas, beyond the 
mountains, in lat. 25 deg. 30 min. 11 sec, and long. 51 deg. 11 min. 1 sec. The 
following table shows the results of the observation at these stations: — 

Central station. I Pinheiros. I Campinas. 
I h. m. s. h. m. s. b. m. s. 

First external contact I Clouds. 9 36 13 Cloads. 

First inner contMit \ W ^^ \\\ \\<5r^l 10 69 5 

Second inner contact \ CVow^. \ ^^i^- \ ^^- 

Second ovLter contact \ 0^^ \ ^'«='^^- \ ^'ft ^ 

At Rio Janeiro, where the eclipse ^as otAi ^P«t^ ^^ ^«^ «^^^ \«3..^>««^ V. 
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10 h. 1 min. 22*5 sec. ; atPenuunbnco, at 10 h. 27 min. 47 sec. The last contact oc- . 
curred at Rio Janeiro at h. 64 min. 18*5 boc, and at Pernambuco at h. 64 min. 

11 sec. At Rio Janeiro, the solar spots had been copied with much precision imme- 
diately b^bre the eclipse ; at F^utmaffoa they were copied on the same day and the day 
following. Whmthe moon approached the spots, different but slight variations of ■ 
its disc were perceived at the various observatories, such as a slight indentation, a 
variation of intensity, and another of colour, all owing to irradiation, contrast, or 
diffhtotion. At the central station some, but not all, of the telescopes showed a por- 
tion of the moon's disc outside the sun at the commencement of the eclipse, but not 
later. The whole disc was found impressed on the photographs taken wnile the suu 
was only partially eclipsed. At Pinheiros and Pernambuco tne moon's disc was seen 
entire before and after the eclipse. All terrestrial objects assumed a yeUowish hue 
during the eclipse : the ttoth. of the sea had the colour of sulphur. The sky, shortly 
before the total eclipse, had a dark blue tinge ; at the time of the greatest obscura- 
tion, it assumed the grayish blue tint peculiar to lead. The outline of the moon 
was surprisingly regular, and it required glasses magnifving the oligect 300 
times to detect three slight irregularities. Nevertheless, on the sun's disappearing 
entirely, and on its reappearance, the outline of the moon became indented like a 
saw, and the solar crescent assumed the appearance of a row of pearls. The only 
heavenly bodies seen during the total eclipse were the planets Venus, Mercury, and 
Saturn, and the stars Sirius, Canopns, ana three others, apparently Alpha and Beta 
Centauri, and Alpha of the Southern Cross. Venus was seen long before and after 
the greatest obscuration. The phenomenon called the "crown" occurred in all its 
splendour. It did not form a well-defined ring; it was yellowish near the moon, 
and of a silvery white ftirther off. Its breadth was found to be about 34 minutes. 
Five large groups of conical rays were observed to have their base on the limb of 
the moon; two were situated on the upper part, right and left of the vertical line* 
and two others were similarly placed below. The fifth was inclined, its extremity 
being turned upwards. Many other much shorter rays, perpendicular to the limb, 
were seen all roimd. It was evident, from the motion of the moon, that the crown 
really belonged to the sun. It continued to be visible for 18 or 20 seconds after the 
reappearance of the sun. At Pinheiros and at the central station a circle, present- 
ing the colours of the rainbow, was perceived around the crown. Six protube- 
ranoes were observed in all — ^three perfectly white on the eastern limb and two on 
the western one of a light rose colour. The sixth did not appear imtil the nuurimum • 
obscuration,- and was like the two latter. Twelve photographs of the sun partially 
eclipsed were obtained.— &aZ{jrnani'« Metter^er, Ivovemher, 1868. 

A total eclipse of the sun was observed, under very favourable 
circumstances, on the 8th of September last, by Mr. GiUis, of the 
United States, on board the French frigate ViaUte cPAignan, in the 
bay of Schuora, fifteen leagues south of Payta. . The obscurity was 
so great as to allow the stars to be visible, and the phenomenon of 
Baily's Beads was very conspicuous. 

THE COMET OF DONATI. 

CoMFABATiVELY few of the present generation have seen such an. 
astronomical phenomenon as this brilliant Comet, which followed 
very nearly its approximate path, as calculated from a few of its 
observed positions, till it became a remarkable object to the naked 
eye, and on every clear night was beheld with wonder and pleasure 
by thousands. From among a mass of observations we select the 
following, made by Mr. Hind, at Mr. Bishop's Observatory, Regent's 
Park. 

This comet was first discovered by Dr. G. B. Donati, astronomer 
at the Museum of Florence, on the evening of the 2nd of June, in 
right ascension 141" 18', and north declination 23" 47', correayondmsE, 
to a position near the star X LeoniB. PTOViovja "Wi Kjiaa ^a^^'6\s»5^ 
no knowledge o£ its existence, tl^eteiot^ Vt ^«a "c^sj^ -^..^^ts^'***^ 
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comet ; neither is it the one last observed in 1556. At the date ot 
discoveiy it was distant from the earth 228,000,000 nulea» and was 
an exoessivelY faint object in the largest teleeoopee. This ciroum- 
stanoe, added to its very slow motion, rendered the oakmlation of its 
path in the heavens a matter of considerable difficulty ; and it was 
not until the middle of August, or later, that a trustworthy deter- 
mination of its future track among the stars could be obtained. It 
was then fiurlv within our grasp^ and astronomers are not likely to 
be ignorant of its position to any extent until it is again within the 
ranuro of the telescope in Europe more than 2000 years hence. 

IW general telescopic appearance of the comet had not material^ 
altered by September 27, but some of its features had come out 
more distinctly. In a somewhat haa^ sky on the 27th, the apparent 
l«igth of the tail was about twelve degrees, corresponding to a real 
length of 16,000,000 miles. As usual in great comets, the tail was 
very visibly curved in the opposite direction to that of the motion of 
the nucleus. 

The tail, from October 1 to 15, when the comet was most con- 
spicuous, appears to have maintained an average length of at least 
40,000,000 miles, subtending an angle varying from 80*" to 49^, The 
dark line, or space down the centre, frequently remaiiEed in other 
great comets, was a striking characteristic in that of DonatL The 
nucleus, though small, was intensely brilliant in powerful instrur 
ments, and for some time bore high magnifiers to much greater ad- 
vantage than is usual with these objects. In several respects iMa 
comet resembled the famous ones of 1744, 1680, and 1811, particu- 
larly as regards the signs of violent agitation going on in the vicinity 
of Uie nucleus, such as the appearance of laminous jets, spiral off- 
shoots, &c., which rapidly emanated from the planetary point, and 
as quickly lost themselves in the general nebulosity of the head. 

On the 5th of October the most casual observer had an opportu- 
nity of satisfying himself as to the accuracy of the mathematical 
theory of the motions of comets in the near approach of the nucleus 
of Donati's to Arcturus, the principal star in the constellation 
Bootes. The circumstances of the appulse wcto very nearly as pre- 
dicted by Mr. Hind : 

" On the evening of October 5th the nucleus will make a near 
approach to Arcturus, the principal star in the constellaidon of 
Bootes, which, according to calculations, will be near the border of 
the tail during the early part of the evening, and as it descends 
towards the horizon may possibly be enveloped in that appendage. 
If the sky be clear, this close approach of the comet to so conspicuous 
a star will doubtless prove a very interesting phenomenon. At 
6 P.M. their distance wiU be little more than one-third of a degree." 

Upon this Mr. W. B. Grove makes the following observations : — 

When the comet (star) had entered well mthin the margin of the taO a dark 

notab was formed, cntting oat a portion of the tail round the star ; and as the star 

got Aurtber in, this became a dark axeoVa svxxtoxmdaxvti^ Mbsb ^.tax, and in diameter 

equal to about one-tenth oC the line ot tws»\t. TVsaa c«o*3Bs»sdL xmSaSk. \Jb& ^ya 

reached the middle ; at this part there \b a^woBA ««iY>as»ft^\!!fl2si citeo^ ^ssm'^Jaa 
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anKlena to a disUiioe eonaidenibly above the poini wheie the star croMed. Whan 
Jreturut ajrived her^ this dark spaoe was perfect up to the star, but on the other 
side the ^vMte light of the tail appeared to come atdte up to the star; in short, aa 
the bright part of the tail had been darkened in tiie vioinity of the star, the ddrk 
part waa.fari^ktented» at least so mnoh of it aawaaonthe side ftxrthest flrom Hie 
niMilena. I saw the notch again on the opposite side previoas to inunersion, and 
thai lost it by doods. The efliscts I have described are, doubtless, optical, and 
the luyteh and areola evidently due to tbe bright light of this star: the effect to the 
dark oentral part is not so easy to explain. 

Sereral aitemptB were made to determine the real nature of 
the comei's track in the system ; and from the investigation by 
Mr. Loewy, oi the Observatory of Yienna» Mr. Hind gives sevwal 
^Leductiona, premising that the length of the major axis of the ellipse, 
and ooDsequently the duration of Uie revolution, are liable at present 
to more uncertainty than the other numbers, though we may perhaps 
depend upon them within an eighth or a tenth of the whole. In a 
few months' time more reliable quantities will doubtless be in our 
possession. 

<< The comet arrived at its least distance from the sun a few minutes 
after 11 o'clodc on the morning of the 30th of September ; its 
longitude^ as seen from the sun at this time, being 36** 13', and its 
distance from him 55,000,000 miles. It ascended from the south to 
the north side of the ecliptic 1864 days before the perihelion passage^ 
or <m the 27th of March, 1858, distant from the sun 3*11, or situate 
among the orbits of the minor planets, and will agun traverse the 
plane of the earth's path, moving south, on October 18th, 18^ 
days after perihelion, at a distance of 0*71. The longer diameter ol 
its orbit is 184 times that of the earth's, or 35,100,000,000 milee^ 
yet this oiormous space is considerably less than one-thousandth 
<si the distance of the nearest fixed star ! The smaller diameter of 
the ellipse is about 2,780,000,000. The orbit is inclmed to the 
«oMptio at an angle of 63° 2', and intersects it in longitude 165*" 19' 
tokd 345° 19'. from what has been here stated, it will be seen that 
the comet remains on the north side of the earth's path only 205 
days, so that nearly the whole of its vast trajectory is situate below 
<or rather to the south of that plane. The time of revolution resulting 
from Mr. Loewy's calculations is 2495 years, which is about 500 
years less than tibat of the comet of 1811, during Uie period it was 
visible from the earth. The hourly velocity of the comet in its orbit 
varies between 127,000 miles at the perihelion and 480 miles at the 
aphelion. 

" The above numbers are probably a fiiir approximation to the true 
ones for this date ; but it does not follow, because certain elements 
represent the comet's path at any particular time, that they will 
long continue to do so. This remark applies more especially to the 
length of the revolution, and as a case in point, I may mention the 
result of Argelander's odoulation with respect to the grand comet c£ 
1811. In the autumn of that year, when it was most brilliant, the 
time of revolution corresponding to the ellipse it was then describing 
was something over 3060 years ; but in. 1^*11 , ^i}aa<»\fis^.^"8>A\s^a'<vB% 
in aa elUpae of 2890 years, shcwmg aa. «\\»Ta.\3LWk. «^^'tQ»«^^^^ 
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centuries due to planetary perturbations, and for aught we know at' 
present, the period of Donati's comet may be similarly altered." — 
Mr, Hind's Letter, October 16. 

On October 18, the comet nearly approached the planet Yenus, which 
had ''a rather narrow escape from immersion in the denser part of 
the tail, if not from actual collision with the nucleus.'' The nearest 
approach of the two bodies took place early on the morning of the 
18th, when their mutual distance was less than .9-100th8 of the 
earth's distance from the sun ; consequently, on this occasion, no 
very near approximation occurred, yet it is obvious that if the comet 
had reached its least distance from the sun a few days earlier than it 
did, the planet might have passed through it, and Mr. Hind is very 
far from thinking that close proximity to a comet of this description 
would be unattended with danger. The inhabitants of Venus wit- 
nessed a cometaiy spectacle far superior to that which attracted so 
much attention here, inasmuch as the tail doubtless appeared twice 
as long from that planet as from the earth, and the nucleus proper- 
tionably more brilliant. 

The comet was not visible in this country after the end of the 
third week in October, unless a few daylight observations were pro- 
cured. 

After the comet was lost to view in Europe, it traversed the-' 
southern extremity of the constellation Sagittarius, and thence passed 
through Telescopium into Indus, where it was found about Christmas^ 
not far from the star a in Pavo. It will remain in the same con- 
stellation during January and part of February, slowly approaching 
the principal star in Toucan, and, indeed, will continue in that part 
of the heavens until it has nearly completed its next revolution round 
the sun, and again presents itself to the gaze of another Donati a 
few hundred years hence. 

Admiral Smyth, who observed the comet of 1811 for several 
months in the Mediterranean, considers the comet of Donati the 
most splendid in appearance. He writes : 

"As a mere »^ht object, the branched tail of the comet of 1811 was of greater 
interest, the nucleus with its ' head-veil' was more distinct, and its circumpolarity 
was a fortunate incident for gazers. 

" With those exceptions, Donati's is one of the most bcautiftil objects I have ever 
seen in the heavens. The head is certainly not so fully pronounced as in that of 
1811 ; but greatly its physical interest is increased by segments of light and a dark 
hollow, giving the aspect a resemblance to the gaslight called a bat's-wing .... 
This dark line, or space down the centre of the brilliant phenomenon, not only had. 
the direct tendency to strengthen the luminosity of the jets of light, in the manner 
observable in the burning of a wax taper, but also, on a fuller scrutiny of this 
singular characteristic, to recall its striWng resemblance to the similar feature seen 
in waterspouts, and in the pillars raised in sand-storms wliich I have witnessed in 
North Africa." 

Lastly, — ^M. Chacomac, of the Paris Observatory, states that 
with Arago's polai-iscope he detected evident traces of polarization 
in the light of Donati's comet. 
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The reading of tho barometer was aibo?e its average value in January, Febroary, 
April, June, Augtut, September, and October; and in defect in the remaining 
mondu in the year. 

The mean reading of the barometer for the year, at the height of 100 feet above 
the mean level of the sea, was 29*820 inches, being somewhat above the average 
value. 

The mean temperature of the air in January was in excess of the average value 
of87 years by l\°; February, in defect, by 3|°; March and April, in exoeas, by i°; 
May, in deflect, by |°; Jiuie, in excess, by 7^: July, in defect, by {**; Augnst^ in 
■excess, by li°j feptember, by 4^°; October, by 1|°; November, in defiset, hjt*; 
and December^ in excess, by 2**; according to Mr. Glaisher's detearmimttaon of the 
mean temperature of each month. 

The mean temperature of the air for the year was 49*2°; that of evaporation was 
45-9°: and that of the dew-point, 42*6°. The mean d^ee of humidity was 79^ 
complete saturation bemg represented by 100. Bain fellon 112 days; t& amount 
•collected was 17*2 inches. 

Till January the 7th, the air was cold, and the mean daily defect of temperature 
was i'*; from the 8th to the 20tli, the average excess was 4|°; and then to the 
27th it was cold, the avorajipe deficiency amounting to 4^^ when another warm 
period commenciMl, and contmued to the end of the month; the mean daily excess 
being 4}°. February was cold nearly throughout, excepting on tho 3rd, 4th, 6th, 
6th, and ISth, when the temperature somewhat exceeded the average. The mean 
ten4)erature of this month was about 4° below the average of the preceding 17 
years. March was cold till the 12th, being 8° in defect ; and from the 13th to the 
end of tho month was warm, beinsr 5i° in excess. This month was nearly of its 
average temperature. April, till the 14th day, was very cold, being 4^** in defect ; 
firom the 16tn to the 26th was hot, being 6° in excess ; and again became cold till 
tho end of the month, the average defect being li°. The mean tempwature of the 
month was about the average. May was cold tiU the 16th, being 4°^deficient from 
the average ; was then warm till the 24th, averaging li° in excess ; ftom the 26th 
to the 28th it was again cold, being 2i° in defect ; and then became hot till the end 
of the month; the average excess being 7i°. The mean temperature of this month 
was 1° in excess. June was hot throughont, the average excess being 6°. On the 
16th, the temperature near the sea roje to 88°; and between the latitudes 51^ toad 
62° reached the point 95°. The mean temperature of this day at Qreenwich was 
76*9°; and there is no previous instance of so high a mean temperature in the 
month of June. The mean temperature of this month (64*9°) has been but once 
exceeded since the year 1771, a period of 87 years— viz., in the year 1846, when it 
was 65-3°. July, tul the 10th, was cold, being 6° in defect ; from the 11th to the 
26th it was warm, being 2i° in excess ; and was then cold till the end of the month, 
the average defect being 2i°. August was warm till the 24th, and cold during the 
remainder of the month; the mean excess for the month being 1^°. September 
was warm throughout, being 4° in excess of the average of 87 years. October was 
alternately warm and cold, and the mean temperature of the month exceeded the 
average by 1^°. November was very cold till the 24th, being 6° bcdow the average ; 
the mean temperature of the 23rd and 24th was lower than that of any two conse- 
outive days in November during the last 46 years; the remainder of the month 
was warm, being SJ** in excess. December was about i° above the average. 

The temperature of the year 1858 was about |° above the average of the pre- 
ceding 87 years. The highest temperature in the year was 94*6 , in June ; the 
lowest was 20*6°, in November ; therefore, the range of temperature in the'year was 
72'0°. The greatest range in one month took place in June, and was 40*2°. The 
average monthly range of temperature was 40 , and the average daily range was 
17i°. The mean weight of a cubic foot of air was 663 grains in January, 627 grains 
in Jmie, and the average for the year was 643 grains. 

Thunderstorms were very prevalent in June. At many places they were de- 
scribed as being more terrific and violent than had been known for many years. 

Wheat was cut on July 17th at Boyston ; on the 9th at Uerkhampstead ; on the 
20th at Cardin^on and Osborne; on the 23rd at Teignmouth; on tide 26th at 
Little Birdy and Grantham; on the 27th at Barnstaple and Belvoir; and on the 
2Sth at Norwich. On August 2ud at Helston ; on the 3rd at Fairlight ; and on the 
7th at Stonyhurst. 

Barley was cut on the 26th of July at Bvwell ; on the 29th at Helston and Boys- 
ton; and on the 31st at Osborne and lAttle Eirdv. On the 6th of August (at 
Berkbampatead; on the 20th at Grant'haxa*, oxidou\X!k&UlCcL^^v&a?&:^t.. 
Oats were cat on July 13th at Kelatoiv-, ou \Jaft \\\-\v ^Q^raa-, WL\is^'»aa.^ 
OranthBm ; on the 27th at BelvoVr ; on t\ve m^ ^\. ^»«^^^v*^^^^:S 
I^Htle Birdy. On August 2iid at W\tiMffla!Pft^««A-, oxi \icv^ UW Ti4.^Ta£tt^V, «. 
«n the 28th at Stonyhurst 



LIST or FEB60NB VMUSmST IN BOISKCE OB ABT. 1858. 



Db. Jonr Fonss Botlx, F.R.a, F.L^., F.G.S., the disttngiiished botanist, and 
fflnrtwtor of the Flont of Hindoitan. 

AxMSAjnaoL Biaok, architect. 

'BaoKJAxnt Tbavxbs, surgeon. 

CL F. CBMunB, Qerman anttqoaiy and philologist. 

JOMV HoGiAV, soolptor. His statne of (yGonneU, in the Exchange, Dnblin, is 
oonaldered a masterpiece. 

Jtmrn Qmlwamd, civil en^Hbeer. 

Di. WnuAM OBxeoBY, Frofiessor of Chemistry in the University of Edinburgh. 
Aa a adentifio man, he wOTked more for ntility as a teacher thian for fome as a 
disooverer. His principal memoirs were on Pyroxanthine, a sdid volatile 
prodnct of the destructive distillation of wood; on a Compound of Sulphur 
and Nilarogen; and on the Decomposition Prooucts of Uric Acid; whilst to 
praetleal wemistry he contributed improved processes for the preparation of 
nydrochlorio acid, oxide of silver, and muriate of morphia. He is oetter known, 
iMMTOver, for his writhigs than his laboratory work. His thorough knowledge 
of Organic Chemistry, which he embodied in an elementary work, which, in a 
•aodnoi fcnrm, presents the best rintmi of chemistry, especially in the organic 
department, which exists in the English language. The last volume or the 
JVaauaeHotu of the Royal Society of Edinburgh contains an elaborate and 
beantifiilly illratrated memoir b^ Dr. Oregoij on this sutaijeot. 

FMb FnsniCK BoBxirBOir, arefaltoot ; one of the first Members of the Insti- 
tute of Britiah Architects. 

AUDCis SoTSB, the oelebrated etUHnier. His labours at Scutari and in the Crimea 
to reftMrm the wasteful system of cookery deserve to be remembered with grati- 
tude by the British Army. 

Jhk Buftar, distinguished by his many services in the profession of medicine, as 
an author, practitioner, and lecturer. 

Aim BovFLAirn, naturalist ; ** the beloved noble friend and travelling companion" 
of Alexander von Humboldt. 

M. PoiTBvnr, the intrepid aftronaut; he ftll into the sea near Malaga^ when de- 



■oendinff with his baUoon, and was drowned. 
VMSOB Mfi 



iffiusx, of Berlin, physiologist. 

BaBOV vov NsiMAirs, of Bayreuth, in Franconia, who intended to make a journey 
into the interior of Africa, in order to ascertain the (kte oi Dr. Yogel. 

PkoviMom Fa^Hx Kvguib, known by his many excellent works on the history 
at Alt. at Berlin, where he had ftllod fbr some years an important position in 
the Ministry of Public Instruction. 

WxLUiiM H0BSI.XT, "one of tiic patriarchs of English music, and certainly one of 
the best composers this country has ever proamsed.'*—AikeiuBum, 

Lomn AuensTiir Pbbvost, the Chmose scholar. 

Thomas Tookb, political economist, F.B.S., author of the well-known Hittoiy of 
Priee§; and a CorresrxHiding Member of the French Academy. 

GomBEBB Nxxs voir Esbitbbgx; the natural philosopher. In 1817, he was 
named Protoeor of Botany at the University of Erhmgen ; was chosen, in the 
same year, President of the Imperial and Boyal Academy of Natural Philoso- 
pbj, at Vienna; lived, from 1818 to 1830, as a public lecturer at the Univer- 
sity of Bonn, and was then called in the same cmacity to the University of 
Breslao. In 1848 and 1849 a partisan of the Bevolutionary movement, he, in 
1862, was dismissed, without a pension, from public service. In consequence 
of this the last years of the veteran were passed hi indigence and want. He 
parted with his valuaUe library and scientific coUeotions, and had, besides, to 
leeur to the assistance of his friends and former pupils for the modest mainte- 
nanoe of a rapidly declining Utd.—Atkemnim. 

Muob-Obbbbjil Sib William Bbid, late Governor of Malta. As Chairman of 
flie Executive Committee of the Qreat Exhibition, and as the author of 
A Theory qfth« Lam qfStormt^ he came prominently under the notice of a 
literaiv and sdentiflc audience. Yet if wo were called upon to write his 
epitaph, we should simply add to his name, Author of The Imm <^ SCww^. 

Db. OxoMBJi Pbacock, Dean of Ely ; mathemadli(aBSi«ndL.«iteEcsQmcv«t.^^^\v<^^^ 
Lowndean Aofessorship, at Cambridge, tor TMoq TWia. ^-T***^,!^^^ 
tiitf WorkB of Dr. Thomaa Yoong. b£ ddtofifc ot N«\Mi« ^2»toia \a ^ 'os^^'^ 
eervice to Bdenoe, 
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Dedmal QnMtion, Phase of; 108. 
Defries's Uailway Carriaee Lunps, 67. 
Beodoriziiiff and Dinnfectinjr Pioee«, 

by Ck)ndy, 109. 
Department of Science and Art, 13. 
Derrick, the Patent Boom, 46. 
Digestion, Experiments on, 201. 
Dining Machine, New, 63. 
Dingo, the, of AastraU^ 228. 
Disinfectiiur Fhdd, Morrell's, 197. 
Doncaster New Bells, 86. 
Dyeing, Improvements in, 68. 
Earth, ConflgoratioQ of the, 106. 
Earth's Internal Temperatore, 107. 
Earth's BorflAce, Atmospheric Tempe- 
rature oi; 109. 
Earthquake in Dorsetshhre, 271. 
Earthtiuake in Lisbon, 271. 
Earthquake in Mexico, 271. 
Earthquakes in Soathem Italy, 870. 
Electra Vertidllata, 243. 
Electric Lamp, Improyed, 161. 
Electric Light, Practical, 162. 
Electric Silure, the, 144. 
Electric Telegraph— see Atlantic Tel. 
Electric Telegraph, Hughes's Printing, 

164. 
Electric Telegraph Cables, Constmction 

of, 160. 
Electric Telegraph Cables, on Submei^ 

ing, Paying-out, and Repairing, 162. 
Electric Telegraph Cables, New, 169; 

AUan'8, 161 ; Chattertou's, 160; Hen- 
ley's, 100. 
Electro-Telegraphy, Ocean, 166. 
Electric Telegraphs, Over-house, 153. 
Electric Telegraph Tunnel Cable, 158. 
Electrical Discharges, Gassiot on, 144. 
Electrical Phenomena in New York 

and Ohio, 147. 
Electricity and Magnetism, Progress 

of, 151. 
Electricity producing Rotation, 148. 
Electricity and Scientific Education, 

Faraday on, 136. 
Electricity in Tooth Extracting, 149. 
Electro-depositing Processes, New, 151. 
Elementary Bodies, Herschel and Owen 

on, 175. 
Expansion Engines for Steam-ships, 24. 
Eye-ball of dift'erent Animals, 113. 
Eye, Choroid Coat of the, 116. 
Faraday on Science as a branch of 

Education, 136. 
Faradav on Static Induction, 139. 
Fibre, Muscular and Nerve, Polarized, 

118. 
Flames, Sonorous, 120. 
Fluorescence from the Aurora, 121. 
Fossil, Hare Australian, 266. 
FossQs, Yorkshire, 267. 
Frescoes, Removing, 188. 
Gas Consumers, Warning to, 92. 
Gas from KJmmcridge Coal, 94. 



Oas-lights in a Coal-i^ 04. 
Oaa-lighting, Improvement in, 98. 
Gas ftom Ou, Apparatus for, 91. 
Gas, Peat, Village lit with, 94. 
Gas Regulator, Patent, 99. 
Gemmation, Phenomena o1^ 281. 
Geology, Recent Progress ot 2S6. 
Glaciers of Switaerland, 887. 
Glass exposed to Water, 08. 
Glow-worms, Dr. Laakeater on, IBO. 
Gold in British Colombia, 888. 
Gold Fields of Victoria, 988. 
Gold in Goiana, 862. 
Gnn-cotton, Blasting with, 188. 
Gunpowder Explosion by Impact, 90. 
Guttapercha Scientific inqidriei, 08. 
Gutta Percha, of Sorinam, 864. 
Heart, the, and Inspiration Eflbrti^88Ql 
Heat, Radiant, ExperimeBta on, 181. 
Heat, the Unit of; 17. 
HeUoetat, Hand, 18. 
Hippopotamoa, lUrth of, 887 
Homoseneoos Metal, HoweU% 81. 
Homology of the Human 8k6letoo,81i. 
Human Race, Antiquity of, 266. 
'* Human" 8team<«i]^in^ 80. 
Hydraulic Cements, 66. 
Hydraulic Mortar, 66. 
Hydroboronated Plaater, 06. 
Ice, Physical Properties (0, 108. 
Incubation, Artificial, 210. 
India Railways, Iron Bridges fbr, 16. 
Induction Coil, Ruhmkorfrs, 143. 
Induction, Static, Faraday on, 1»K14S. 
Infernal Machines, Italian, 73. 
Ink, SoUd, 187. 

Insects Perforating Lead, 262. 
Inspiration, Effects of, 220. 
Institution of Civil Engineers, Fre> 

miums, 12, 13; Report7l2. 
Iodide of Aluminium, 185. 
lodired Food, 186. 
Kimmeridge Coal, Gas fWmi, 94. 
Lead Perforated by Insects, 861. 
Leeds New Town Hall Rooi; 01. 
Leicester Exchange Clock, 89. 
Leopardus Hcmandesii, 227. 
Letheby, Dr., on Thames Water, 196. 
Lichens, Colorific, 186. 
Life, Animal, Earliest Specimen oC 867. 
Liftinp Machine, New, 18. 
Light and Electricity, Mohwnlar Im« 

pressious by, 128. ' 

Lijrht, Oxy-hydrogen, 182. 
Li^'hthousc Lantern, N. Foreland, 41 
Lighthouse for Russia, Iron, 42. 
Lighthouse System, the English, 43. 
Linnsean Society Library and Ma> 

scum, 226. 
Lizard, Gigantic Australian, 866. 
Lock, Blackett's Inaccessible, 78. 
. Lock-jaw, Cure of, 218. 
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Lungs, Carbonic Add from th^ 819. 
Hax^gregoT on Paddle and Berew,88w 
Hagnenc Declination, 10^ 
Magnetic Expeditions, 100. 
Jdagnetic Observatories, 102. 
Hagnetinn, Terrestrial, 101 
Malapterurus of the Nite, 146. 
Mallef 8 86-inch Mortars, 85. 
Man, Baces of, 117. 
Marmot, Torpidity of the, 230. 
Matches, Safe, Mano&ctare of; «. 
Medical Galvanic Chains, 149. 
Medlock, Dr., on Thames Water, 196. 
Metals and Alloys, Comductibiiitj oi; 

178. 
Metals, to preserve from Oxidation, 84. 
Metals, Bare, Combustibility o^ 179. 
Metamorphic Aeticm, on, 250. 
Meteorological Summary of 1868, 281. 
Microscope in Natoral History, 224. 
Microscope and Atmospheric Organism, 

Professor Owen on, 226. 
Microscopioal Analysis, 123. 
HOerosoopic ExaminatiGn of Cmatacea, 

242. 
Mildew, Composition to Destroy. 206. 
Mineral Candles, Manofaetore oi; 203. 
Mhiers and Waste of Liiie, 73. 
Mining Enterprise, 77. 
Mining Machinery fbr Cornwall, 79. 
Molecular Impressions by Light and 

Electricity, 128. 
Monte Bosa, Ascent of, 267. 
Moomk, the, and its Egg, 284 
Mortars, Mallef s 36-inch, 86. 
Murchison, Sir B., on the Older Boeks 

of the Scottish Highbaids, 269. 
Music by Electricity, 160. 
Music Printing, Patent, 96. 
Geography, New Method oif Printing, 
' 96. 

Nervous System, on the, 116. 
Nitrogen from diilterent Crops, 189. 
Number, same Series, Powers o^ 136. 
Oak Papers, 70. 

Obituary of Eminent Persons,1868, 288. 
Observatory, lioyal. Improvements at, 

14. 
Oceanic Temperatttr& 110. 
OiL New, for Pure White Light, 206. 
Qniscoid, New, 261. 
Ophthalmoscope, the, by Hogg, 133. 
Ordnance Survey, the, 9. 
Organ blown by Water-power, 77. 
Onanic Bodies prodnoed without Vi- 

taUty, 188. 
Organic Compounds, New, 189t. 
Osmches in Prance, 211. 
Oxy-hydrogen Light, 182. 
Oysters, Report on, 242. 
Ozonometer, by Dr. Lankester, 198. 
Paddle and Screw from the Earliest 

Times, 33. 
J>»per imperviouB to Water, 60. 



Parthenogenesis, Metagenesis, &c.. 
Professor Owen on, 222. 

Paviine from Hone-Chesnut, 164. 

Phosphorus, Optical Properties of, 127. 

Photo-chemical Besearches, 206. 

Photography and Eleetiotype com» 
bincd, 214. 

Photographic Progress, Beoent, 207 to 
214: Bursting Shell, 218; CoUodion. 
Process, New Dry, 2i>9 ; Fading Pre- 
vented, 208; Kew Photo-heliograph, 
207; Micrographic Process, 208; 
Niello Paper, 212 ; Owen, Professor, 
on, 207; Photographic Engraving, 
210; Photographic and Stereo- 
scopic Pictures, 211; Xylophoto- 
graphy, 211. 

Pisciculture in France, 241. 

Plane-Stocks made by Machinery, 62. 

Plants and Animals in Commerc^ 226. 

Plaster, Hydroboronated, 64. 

Plough, American, 29. 

PodoscapB for Walking on Water, 69. 

Polarization of Light by Amethyst 
Plates, 180. 

Polyzoa, Freshwater, 244. 

Portcullis, New, 71. 

Printing Madiinery, Applegath's, 97. 

Printing Music, New, 96. 

Printing, New, 98. 

Printing Type, Patent, 98. 

Baces of Man, 117. 

Bailway Carriage Boof Lamps, 67. 

Bailway, GrandTrunk, Canada, 60. 

Railway Inclines, Working on, 66. 

Bailway Locomotives, Coal and Coke 
hi, 66. 

BaUway Safety Indicator, 68. 

Bailway Signals, Whitworth's, 68. 

Bailway Signalling, Novel, 67. 

Bailway Trains, Iron Telegraph for, 
59. 

BaOways in France, England, and 
Ireland, 52, 53—55. 

BaUways fai India, Bridges for, 16. 

Baising the Great BeU, St. Stephen^ 
87,88. 

Bat, New, 229, 

Bectangular Hyperbola, by Points, 101. 

Betina, Impressions on the, 126. 

Biflc. New Breech-loading, 72. 

Boad-making, New Method of; 69. 

Rocks, Older, Scottish HighUnds, 269. 

Roof of Leeds New Town Hall, 61. 

Botation produced by Electricity, 148. 

Botatory Stability and Astronomical 
Observation on board Ship, 107. 

Boyal Society, Anniversary Meeting 
100. 

BnhmkorflTs Induction Coil, 148. 

Safety Lamps, Cooper's Patent, 93. 

Safety Line Carrier, New, 35. 
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Science m a branch of Education, Fa* 
raday on, 188. 

Screw Propolsion Testimonial, 34. 

Sea-deeps, Temperature o^ 110. 

SearfUh, Habits of, 239. 

Sea Water Distilling Apparatus, 76. 

Seismographic Map of the World, 269. 

Sewage Manure, Patent, 194. 

Sewards' Patent Boiler, 25. 

Ships' Boats, Clifford's Management,36. 

Ships, Cast Steel, 37. 

Ships, Loss o^ at Sea, 35. 

Ships, Mahogany, 37. 
, Ships, New Mode of Accelerating, 36. 

Sigmaria and SigiUaria, 266. 
. Signal Lights at Sea, 44. 

Sfflc fromVictoria, 248. 

Silkworm, Disease o^ 249. 

Silnre, the Electric, 146. 

Silver in Bells, 85. 

Slips, Patent, for Ships, 35. 

Snipes' " Neighing" or Humming, 236. 

SocietyofArts, Prizes and Report, 11,12. 

Sodium and Potassium, Firing of, 180. 

Soils, Absorbent Powers o^ 194. 

Soil, Action of, on Vegetation, 252. 

Solar Eclipse, the Great, 272; Astro- 
nomer Royal's Beport,272; Fother- 
inghay, 273 ; Glaisher, Mr., his Re- 
port, 274; Oundle, 274; Peterbo- 
rourfi, 273. 

Solar Eclipses, Total, 276. 

Solar Spectrum, Fixed Lines of, 128. 

Solid hik, 187. 

Sonorous Flames, 120. 

Sound, New Theory of, 119. 

Si)ectral Pheuomena, Illusions of, 125. 

Spider, Red, to destroy, 205. 

Static Induction, Faraday on, 139. 

Steam Agriculture, Hyde Clarke on, 28. 

Steam-boiler Explosions, Cause and 
Prevention of, 26. 

Steam-boiler Machinery and Steam- 
engine Tools, 26. 

Steam-Carriages on Common Road8,27. 

Steam, Combmed, 21. 

Steam-engine, American, New, 22. 

Steam-engine Boilers and Smoke Pre- 
vention, 24. 

Steam-engine, " Human," 20. 

Steam Hammers, Improved, 20. 

Steam Navigation, Progress of, 7. 

Steam-ploughing, Fowler's, 29. 

Steam Rams, invention of^ 31. 

Steam-ship, American, Cigar, 22. 

Steam-ships, Expansion Engines, 24. 

Steam Sledge, 22. 

Steam Traction Engines, 30. 

Steel, Improved Manufacture of, 82. 

Stereomonoscope, the, by Claudet, 132. 



Stereoscope, New, 131. 

Stereoscopic Pictures firam Flat SQ^ 

&ce8,13L 
Stevens's Regulating Air-doors, 27. 
Stone, Artificial, 66. 
St Paul's Cathedral Warmad, 90. 
Strength of Beams, 17. 
St. Stephen Bell, Westmhister, 86. 
Strychnia, Effect of, on BeptUes, 245. 
Subalpine Tunnel, the, 50. 
Sugar, Alcoholic Fermentation of, 203. 
Sugar and the Liver, 202. 
Synapta, the Genus, 243. 
Telegraphs— see Electric Telegraph. 1 
Temperature of Earth's Surface, 110. 
. Temperature, Limar Influence on. 111. 
Temperature, Oceanic, 116. I 

Terrestrial Magnetism, 105. 
Tertiary Climate, the, 259. | 

Thames Water Exandned, 73, 74, 75; i 

Sulphuretted Hydrogen in, 195. 
Till,Chubb'sNew,e2. 
Tobacco, Microscopical Analysis o^ 123 
Tooth-extracting by Electricity, 149. 
Torquay Bone Cavern, 266. 
Toucan, New, Mr. Gould on, 233. 
Tubes, Globes, and Cylinders, 19. 
Timnel, the Subalpine, 60. 
Turf, Irish, 252. 
Tyndall, Dr., his Ascent of Monte 

Rosa, 257. 
UnitofHeat, the, 17. 
Urari Poison, 185. 
Ureas, New, 184 
Ventilators, Watson's Patent, 61 . 
Vesuvius in Eruption, 268. 
Victoria Bridge, Canada, 49. 
Victoria Gold Fields, 263. 
Vine Disease, on the, 252. 
Vision, Binocular, New Law of, 126. 
Vision through the Foramen Centrale, 

124. 
Volcanic Emanations, 267. 
Walking on Water, 59. 
Warming St. Paul's Cathedral, 90. 
Wasps' Nest, Extraordinary, 247. 
Water, Sea, Distillation of, 75. 
Watet Supply of London, 73. 
Water-works, South Staffordshire, 76. 
Waxwing, Nest of the, 233. 
Wellington's Tomb, in St. Paul's 

Cathedral, 64. 
Westminster Bridge, New, 48. 
Westminster Great Bell, 87. 
Wood Embossing, 70. 
Wrottesley, Loro, vacates the chair of 

the Royal Society, 103. 
, Zoology, Recent Progress of, 216; 

Prof. Owen on, 215, 216. 
Zoophyte, Rare, 243. 
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Now ready f a greatly Enlarged Edition^ toith Several Hundred 
additioncd Memoirs ^ smaU 8vo, S96pp.f 12«. &d. cloth, 

MEN OF THE TIME. 

ov 

EMINENT LIVING CHARACTERS : 



AT7TH0BS ENGINEERS POETS 

ARCHITECTS JOURNALISTS POLITICIANS 

ARTISTS LAWYERS SAVANS 

COMPOSERS MEN OF SCIENCE SCULPTORS 

CAPITALISTS MONARCHS STATESMEN 

DRAMATISTS NOVELISTS TRAVELLERS 

DIVINES PAINTERS VOTAOERS 

DISCOVERERS PHILANTHROPISTS WARRIORS, &C. 



BIOGKAPHICAL SKETCHES OF CELEBRATED 

WOMEN OF THE TIME. 



Thb utility and importance of a work containing Biographic 
Sketches of European personages, who are daily performing 
memorable services to mankind — ^labouring in the cause of 
philanthropy or religion — ministering to the progress of art 
or science — associating their names inseparably with law or 
literature — and leading great armies in the field or great 
parties in the senate, — will be questioned by few free from 
prejudice and competent to form an opinion. Such a work is, 
ef course, calculated to impart instruction, as well as to afTord 
amusement; and the popularity oi ""NLeiv o^ ^iJafe ^\\^^^ *^^ '5>n5^- 
ci'entfy attested by the welcome wYv\c\v.— Vcv «^\*ia «aS. w^x^'^nss^^^ 



and imperfections unavoidable in first appearances of so am- 
bitious a character — ^former editions have received from the 
reading public. In this respect, it is hoped the present edition 
will not be less fortunate than its predecessors. 

The plan and objects of this work are so clearly indicated 
in its title-page, that it becomes unnecessary to expatiate on 
these subjects. It had its origin in the aspiration of a dis- 
tinguished journalist, over whom the grave has now closed, to 
fill a place previously unoccupied by any of the multifarious 
Books of Reference which the industry and enterprise of the age 
have provided for almost every class of the community. We 
had numerous records of the aristocracy of birth, and even of 
wealth : we had Peerages, and Histories of the Landed and 
Commercial Gentry of the United Kingdom ; we had Red Books, 
Court and Imperial Calendars, Parliamentary Guides, and Post- 
Office Directories, which left no official dignity, no civil service 
unchronicled. We had lists also of Military and Naval Officers, 
and of the Clergy, which set forth with laudable exactness the 
heroic deeds, rank, or emoluments of the members of these 
most important professions. Lawyers and Politicians had also 
their respective muster-rolls. Bat the Aristocracy of Genius 
had been left, hitherto, without any special record of its deserts. 
The aim of the following pages is to furnish, in as compact a 
form as possible, a series of Biographical Sketches of eminent 
living persons in all parts of the civilized world ; one which, 
limited to no particular class, addresses itself to all ; thus pre- 
senting the largest body of contemporary biography which has 
hitherto appeared in this or any other country. A preface to a 
book whose character may be ascertained by a glance at the title- 
page and table of contents, would appear to be almost unne- 
cessary ; but as perfection is rarely attained under any circum- 
stances, and can hardly be looked for in a work which embraces 
so large a body of dates and facts as will be found in the follow- 
ing pages, a few words in explanation of the difficulties which 
have attended its compilation, and the means which have 
been adopted to overcome Vkem, laaij \i'Q>^ \ift considered super- 
£uons. 



3 

Necrologies of eminent persons are doubtless among the 
most valuable and instructive products of literary industry; 
but the materials of 'which they are icomposed may often be 
obtained by mere ** pains and pulling down of books." Even 
when derived almost entirely from unpublished documents, 
the biographer has seldom to go far a-field for his materials ; 
for they are usually furnished to him in bulk — to be ana- 
lysed, balanced, and appropriated at his leisure. With the 
biography of living characters, however, the case is widely 
different. The data are far less accessible, and even those 
which have found their way into print are often so highly 
coloured by party or professional prejudice, that it requires 
no ordinary care and discrimination to separate the grain 
from the chaff. Official records do not, indeed, fall within 
this category ; but such repertories supply little beyond the dry 
husks of biography. After all has been gleaned that can be col- 
lected from them, much is still indispensable that can only be 
derived from private records, and in many instances we have had 
to rely altogether on such resources. Indeed, had it not been 
for the assistance which has thus been afforded to us in the pro- 
secution of our task by a numerous body of private correspondents, 
who have either supplied us with facts themselves or have enabled 
ns to verify those which we have obtained elsewhere, these pages 
could never have approached the form they have now gradually 
assumed. Among the difficulties of such an undertaking, which 
it has not been possible to obviate altogether, has been that of 
establishing such a standard of selection as would have enabled 
us to allocate the amount of space allotted to the respective names 
in more strict accordance with their relative claims. In some 
instances, in which more minute details would l^ave been desirable, 
the means of obtaining them were not within our reach. In 
others, the value of the materials may have tempted the respective 
writers to exceed their prescribed limits ; while on more than one 
occasion the discrepancy has been caused by circumstances purely 
accidental. 

In the memoirs which have been introdvw»d o^ <stQWfta.^\ssH>^ 
and their ministerB, some descriptioii Yia&\>eei\. ^CT^a.cJl*^^'^^^^:^^?^ 



peculiar to each court and government ; and in those of men of 
letters and of science, of artists, philosophers, <&c., analyses have 
been included of their respective works «nd discoveries, which 
wiU enable the reader to *form some notion of their real claims 
upon public notice: thus rendering the work a compendious 
Handbook of Contemporary History. It ought, however, to be 
mentioned, that no attempt has been made to reduce the political 
opinions conveyed by the respective writers of these sketches to 
any uniform standard. Men of all politics, whose general claims 
upon public attention have entitled them to honourable mention 
in its pages, have received their due meed of praise, without refe- 
rence to their political bias. Even nolitical acts of questionable 
prudence, which appear to have been dictated by conscientious 
and patriotic motives, have been duly respected. 

The present edition of " Men of the Time" cannot claim the 
merit of very closely approaching perfection. Nevertheless it 
will be recognised as, in many respects^ comparing advantage- 
ously with its predecessors. Errors have been corrected, omis- 
sions supplied, the pruning-hook applied where obviously neces- 
sary, and sketches of more than sixty living celebrities included 
among those that formerly appeared. As many of these hold 
high rank in their various professions, and bear names known * 
and respected throughout Europe, this addition will be deemed 
by no means unimportant. 
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^tibertteements. 



' '. BSI f^et iW^ajests's Bogal %ziitt$i patent. 

COKDTS CONOENTSATED FTTBE MALT VnTEGAB. 

GUARANTEED TO BE FREE FROM SULPHURIC AND EVERY 

OTHER MINERAL ACID. 

Testimonial firom DB. HASSALL, Analyst to the Lancet Commission. 
** The Yinesars are pure and unadulterated, not containing a particle of free 
sulphuric acid, or any other adulterating ingredient whatsoever. 

«* They are bright and clear, refreshing to the taste and smell, and in every 
respect well-manufactured and wholesome Vinegars. 

(Signed) " ARTHUR H. HA8SALL, M.D." 
From HENRY LETHEBY, M.B., Prof euor qf Chemistry and Toxicology 
in the Medical College of the London Hospital^ Chemical Rtferee and 
Officer of Health of the City of London. 



" Laboratory, London Hospital, Sept. 23rd, 1864." 
^ the samples of Vinegar which j 



«* I have submitted the samples of Vinegar which you forwarded to my 
liaboratory for Analysis, and I nave to report that they are enturely free from 
uncombined sulphuric) acid, and that they are, in point of strength, aroma, and 
flavour, the best Malt Vinegars of English commerce. 

(Signed) "HENRY LETHEBY, M.B." 

FAMILIES, by using this delicious Vinegar, ensure purity, and effect a saving 
of 50 per cent. Sold by the Trade, in bottles labeUed and capsuled. Wholesale, 
63, Klngr VTllllaiii Street, &ondon Brldg:e9 B.C. 

Six Quart Sample sent free to any Railway for 3s. 6d. 
Supplied to Her Majesty's Government, the Council for India, the Peninsular 
and Oriental Steam Navigation Company, the United States Mail Steamers, 
Public Hospitals, Poor Law Unions, Institutions, Club Houses, &o. 

COMD'7'S PATENT FZilTXD, 

OR NATURAL DISINFECTANT, 

Not only deodorizes but disinfects perfectly, and destroys for ever the cause of 
infection; is not poisonous, as it maybe usea to purify water; evolves na noxious 
or unpleasant gas in removing smells from drains, cesspools, manure heaps, and 
any form of decomposing vegetable and animal substances; cannot be raistalcen for 
any- other fluid, thereby preventing death and disease, which have often resulted 
from other disinfectants; and is tiie best, the sc^fest, the cheapest, and the most 
pleasant disinfectant ever introduced. 

From the Minwte qfthe General Board ofSeaUh, on Dish^ection and 
DeodorizaUon. 
*♦ Cokdt's Fluid" is called in the above Minute " a true disir^ectant," as 
distinguished from others which are merely Antiseptics and Deodorizers. 

See pages 7, 11, 13, 14, &c. 
From PROFESSOR HOFFMAN", qfthe Boyal College «f Chemistry. 
*• The remarkable facility with which these substances give off their oxygen to 
other bodies being taken into consideration, the idea of using these salts as deo- 
dorizers and disinfectants appeared to me a priori a most happy conception ; 
3 extraordinary effects which they are capable 



but I was scarcely prepared for the € 

of producing, when employed for this purpose' Water taken fifbm stagnant 
ponds, with their orgamo contents in a state of most active putrefaction, and 
emitting the most repidsive odour, may be deprived of every trace of unpleasant 
smell instantaneously, and by comparatively small 'quantities." 
From the " Times" qfJuly 6th, 1858. 
" Nothing could be more complete than the success of the Fluid." 

From the " Morning Chronicle," July Uth, 1858. 

« The matter is of so much importance that we feel bound to record ous «&x!Aib 

of the perfect success of the experiment we witnotsbQidL, wcA. o1\Jaa «^N."t'!scaft.^"*is!aRk 

of the mvention, both in a sanitary and econoxcac -oomX. oi-sSsrw ** ev«Nv««v 

Sold in Quart BotOea 2b., Pints la., Hi^-pm\.%ftd.»«adLm\s\JSB.^^-^«^^ ^a:«Ji«» 

€3, Xing WUliam Street, ^oik^oik •B«va^^^'»-'^- 



BANK OF DEPOSIT. 

NATIONAL ASSUBANGE AND INVESTMENT ASSOCIATION. 



ESTAB LISHED MA Y, 1844. 

EMPOWERED BY SPECIAL ACT OF PARLIAMENT. 

CAPXTAZ. STOCK, £100,000. 



OBJECTS OF THE COMPANY. 

This Coxpaitt was established in 1844, for the purpose of opening to the 
public an easy and safe mode of Inyestment, with a high rate of Interest. 

PLAN OE OFESATIONS. 

The Bank of Deporat differs from ordinary Banks in the mode of employing 
Capital — ^money deposited with this Compwiy being prinoipalfy lent upon well* 
secured Life-Interests, Berersions in the Goyemment Funds, or other property 
of undoubted value. This class of investment yields, it is well known, the 
greatest amount of profit, with ample security. Loans made by the Company 
are collaterally secured by policies of Assurance on the lives of the Borrowers, or • 
their nominees, effected at rates of premium which ensure the validity of the 
Policies against every possible contingency, secure adequate profit to the Com- 
pany, and provide for the expenses of maoagement. 

OBDIKABT DEPOSIT ACCOUNTS. 

Accounts may be opened with sums of any amount, and increased from time to 
time, at the convemence of Depositors. A Stock Voucher, signed by two 
Directors, is given for each sum deposited. 

WITHDRAWAL OE ORDINARY DEPOSITS. 

In order that the permanent and profitable investments in which the funds are 
employed may not be unnecessarily disturbed, power is reserved to require six 
months' notice of withdrawal. It being, however, one of the principal objects of 
the Institution to unite a popular system of investment with the greatest })os- 
sible accommodation to the public, the Board have power to dispense with notice, 
and to allow parties, in cases of necessity, to withdraw the whole or any portion 
of their Deposits on Special Application. 

RATE AND PAYMENT OE INTEREST. 

The Interest, which has never been less than Five per Cent, per Annum on 
Ordinary Deposits, is payable in January and July, on the amount standing in 
the name of the Depositor on the 30th June and 31st December, and for the con- 
venience of parties residing at a distance, may be received at the Branch Offices, 
or remitted through Country Bankers. 

SPECIAL DEPOSITS. 

- Agreement for fixed period* 
notice. Bepotits wHTalso he received, ar^ Interest allowed thereon, at the following 



JDepositg made by Special Agreement for fixed periods can be withdrawn without 
lotice. Bepotits will also be received, and Interest allowed t^ . ^. -- ... • _ 

ratesy untiljurther notice ; 



With one month's notice of withdrawal 



2) per cent, per annum. 



two ,, >> ■ »> .... 3 

„ three „ „ „ . . . . 3^ „ „ 

„ four „ „ „ .... 4 „ „ 

„ six and upwards „ „ .... 6 „ „ 

3, Pall Mall Bast, London, S.W. PETEB MOBBISON, 
14eh December, 18B8. Managing Director. 

Forms for opening accounts maybe oUawieQi «!t «k5 o^VNia^T^T^ewaot k^«w£v»., 
or wiU be sent, pot^t, iicee, oiv «^^>a»«»tf«i. 
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CHUBB'S LOCKS AND FIREPROOF SAFES. 

QHUBB'S LOCKS, with all the recent improvements, give 

perfect security from false keys and picklocks, and also detect any attempt 
to open them. They are made of all sizes, and for every purpose to wmch Locks 
are applied, and are strong, secure, simple, and durable. 

GREAT FIRE AT WOLVERHAMPTON. 

Gentlemen, Wolverhamptoriy Nov. 28<A, 1857. 

We cannot permit any time to elapse without again addressing you in expression 
of our opinion of the great value of your Fire-proof Safes. 

In addition to the one in which our merchants' ledgers and other documents 
were preserved, we had another, which stood in the centre of our warehouse. 
This Safe was exposed to the most iittsksb hsat vob th&sb days akd kiohts, 
and when the beams in the first instance gave way^ it fell vrith the burning mass 
through two stories, quite thirty feet, and was buned in the consuming material. 
We were unable to get at it till three days afterwards ; and on opening it yester- 
day, although the exterior body had been evidently bsd-hot, the papbbs it coir- 
TAiNED WBBE KOT BVEiT siNOED. We may add that the Locks were uninjured, 
as also the Safe. 

Seyeral gentlemen present on the opening expressed their surprise at this re- 
markable proof of the securi^ of your Fire-proof Safes. 

We are, dear Sir, yours most respectfully, 
Messrs. Chubb akd Sok. GEIFFm, MOBBIS, AND GBIFFIN. 

COMPLETE ILLUSTBATED PBICE LISTS SEIH? ON APPLICATION. 

CHUBB AND SON, 

57f St. Paul's Cliiiroliyanlf Xiondon, &.C. 
MOiTPHOTOGRiPHTr; 

THE PflOTOGEN is the only invention whereby Portraits can be produced at 
Night quite equal to those taken by daylight. InttrucHorUt Apparatus and 
Idcenee, £5 10s. Photogenic Compontion,for timing in the Patent Fhotogen, 8d. 
per Uf. Collodion made expressly for the Night Process, 9d. per oz., or lOs. for 
20 ozs. The Photqgen, Instructions, anji every necessary for this new process, 
can be obtained of «JOHN MOULE, Sole Patentee, 15, Seabright Place, Hackney 

Boad, London. 

Just published, Vol. III., price, cloth, 33. ; with gilt edges, 3s. 6d. 

THE BOOK AND ITS MISSIONS, PAST AND 

PBBSENT. It contains a fresh survey of the progress of the Bible at 
home and abroad during the past year ; while the half of each monthly number 
has been generally devoted to details oonoeming the renewed circulation of the 
Bible by means of colportage and a PAID FEMALE AGENCY IN THE LOW 
DISTBICTS AND DENS OF LONDON. The particulars of the FEMALE 
BIBLE MISSIONS, which are now beginning to excite general interest, and 
which are being carrieid on in St. Giles's, among the Dust-heaps at Paddington, in 
Westminster, Spitalfields, Clerkenwell, Jto., are at present only to be found in 
this volume and in its predecessor for 1857. 

The two Vols, for 1856-7 are to be had bound together, cloth, 6s. ; gilt 68. ; 
or, separately, cloth 3s., gilt edges 3s. 6d. Cases for binding the Nos., Is. 
In one vol., 8vo, 12s. doth, with Portrait on steel. 

THE LIFE AND REMAINS OF DOUGLAS JERROLD. 

By his Son, Blanchard Jerrold. Containing also a quantity of interesting 
correspondence with some of the principal Literary Men of the Day. 

** Here we have Jerrold at home, and a more bea.\vta£Qi wtt.^^w«sssss\% v=»^^ 
of a man of letters does not, we tMnk, e:nst.** — Atltetwrnwa. ^^ 

"A BiofiTaphyofDouglas Jerrold was due to Aa^e«^e>..... -^^T^I&^Wsr- 
raised to Ami a ming memorial, an Ixonour \K>t\i V> VXwi \ksv£v% «^^ ^^"^ *^ 
Jjiferary Gazette. __. vaJt-tetV- "^ 

London : W. KENT and CO . (\&tc "D . Bo€V3Le>) , ft^^^^^e^^ ^ 



THE SCOTTISH PROVIDEIT IISnTHTlOI. 

HEAD OFFICE: 

14, ST. ANDREW SaUAEE, EDINBTIEGH. 

LOKDON BEAyCH : 

66, GBACECHUECH STEEET, CITY. 

THE SCOTTISH PROVIDENT INSTITUTION is the only 

•^ Office in which the advantages of Mutnal Asanrance ^^ .°%^°^r6oral 
Moderate Premiuma. The assured are at the same time exempt m>m y 
^^^^^7' , ^ , rxmn^^ Assurers 

In many Offices (inchiding even some of the older Mato»{^*'^<r ^.i^im to 
are offered the choice of a moderate scale of Premiums, ^^°™„7r^ive rate of 
share in the Proiits— or of a right to participate in these, at »» excessi ^^^ ^^^^ 
Premium. Assurers with the Scottish Pbovidbnt I^^'^^^i °^t«with those 
recipients of the Profits, and at rates of Premium equally moderate wi 
of the ITon-participatirtg Scale of other Offices. . . . , ^ ^i^e 

TheWHOLB Profits belong to the Members, and attention is mviw^^^y 
principle on which they are aUocated, as at once safe, ^^^SiTi^ which, have 
favourable to good lives. Already Pohcies originally f>'^*i2^*r £1500. 
oome within the participating class, have been increased to *a^^" obtained on 

Reports of the Annual Meetings, and every Information, may u« ^^ 

application at the Head Office in Edinburgh, from any of the Agen«, 

The Xiondon Branob, 66, Oracedinrcli Street* Clty- 



JAMES WATSON, Manager. , Secretary- 

J. MUIB LEITCH, London Agent ana 



WRITING, BOOK-KEEMNGi *«^- 




iog, *tn3 Mprt'^unta'l 
•t the InitiTuTlcHij.t 
Iiondon, removed tro, 

bxs thef niunef vopjiog 
^r address is—^n^ 



TIE SCOTTISH PROYIDEIT USTITUTIOI. 

HEAD OFFICE: 

14, ST. ANDREW SaUAEE, EDINBTJBaH. 

LONDON BEANCH : 

66, GBACECHUBCH STEEET, CITY. 

THE SCOTTISH PROVIDENT INSTITUTION is the only 

Office in which the advantages of Mutual Asaurance can be obtained at 
Moderate Premiums. The assured are at the same tune exempt from personal 
liability. 

In many Offices {[including even some of the older Mutual Offices), Assurers 
are offered the choice of a moderate scale of Premiums, without any claim to 
share in the Profits— or of a right to participate in these, at an excessiye rate of 
Premium. Assurers with the Scottish Providknt iNSTiTUTioir are the sole 
recipients of the Profits, and at rates of Premium equally moderate with those 
of the Non-participating Scale of other Offices. 

The Wholb Profits belong to the Members, and attention is invited to the 
nnnciple on which they are aflocated, as at once sf^e, eauitable, and peculiarly 
favourable to good lives. Already Policies originally for £1000, which have 
oome within the participating class, have been increased to £1200 or £1500. 

Beports of the Annual Meetings, and every Information, may be obtained on 
application at the Head Office in Edinburgh, from any of the Agents, or at 

Tbe Xiondon Branoby 66» Oraoeolmroli Street, City. 

JAMES WATSON, Manager. 

J. MUIB LEITCH, London Agent and Secretary. 



WRITING, BOOK-KEEPING, &c. 

Persons of 

J- any age, however 
bad their writing, may, 
in EIGHT LESSONS, 
acquire permanently an 
elegant and flowing Style 
of Penmanship, adapted 
either to professional 
pursuits or private cor- 
respondence. Arithme- 
tic onamethodrequiring 
only one-third the time 
usually requisite. Book- 
keeping, as practised in 
the Government, Bank- 
ing, andMerchants* Offices; Short-hand, &c. For'terms,&c.,apply to Mr. SMAET 
at the Institution, 97b, Quadrant, Regent Street (comer of Swallow Street)* 
London, removed from No. 5, Piccadilly. 

•«♦ Catttiok.— No connexion with parties travelling in the Provinces assum- 
iDg the name, copying the advertisements, &c., of Mr. Willijim Smart whose 
02J7 address is— 97b, Q,uaAraiit, lte««ii\ Bitt««t« Xiondon. 

ESTABLISHED TTP'VrKBI^^ ^^ *I\ T&d&, ' '^ 




